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A Text-Book of Ophthalmic 
Operations 



OPKRATtONS ON MUSCLES 

Operations an the extrinsic muacles of the eye are undertaken 
for one of four conditions, which are, in order of frequency, as 
folloira ; — 

(1) Aa cosmetic operations, to remove some ohvioua de- 

formity such as squint, with defective vision of the 
squinting eye. 

(2) As a remedial operation, to give equilibrium of the 

ocular muscles in cases of squint with good vision of 
both eyes, and in cases of heterophoria. 

(3) Aa compensatory measures, to make up for some loaa of 

power of one muscle, by altering the position of 
attachment of one or more of its fellows. 

(4) To remove enophthalmoa. 

Before embarking on the subject of the various procedures, it 
will be necessary to give a short account of the muacles and 
faaciffi of this region, both with regard to their anatomy and 
physiology. 

The four recti muscles, with which the surgeon chiefly has to 
deal, arise from an oval fibrous ring, which is attached to the 
inner edge of the optic foramen, and thence bridges across the 
sphenoidal fissiire to be inserted into a more or less prominent 
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spine on the posterior border of the great wing of the sphenoid, I 
This fibrous ring is specially thickened above and below ; tbeae| 
parte have received special names, and are known leapectiveln 
as the ligaments ol Lockwood and Zinn, 

Thus, at their origin, the four muscles enclose the optic nen 
within the circle of their tendons, and, divei^ng from ond 
another, pass forwards, surrounding the nerve, until they reacttfl 
the globe. 

Here, at t!ie level of the equator, their sheatlis becomofl 
continuous with the capsule of Tenon. During this, thw 
orbital part nf their course, their relations are, for the i 
part, simple. The parietal surface of each muscle — it, thftti 
turned towards tlie wali of the orbit — ia covered by a thin laye^ffl 
of fat; iu addition, the superior rectus has, overlying it, thai 
levator palpebrse. to which it is attached by a fairly stroi^a 
band: these two muscles are segments of a common 3heett.| 
The external rectus has im]>ortant relations to the ' 
nerves as they pass between its two heads into the orbit, but] 
these are rather of anatomical than of surgical importance. It * 
must be remembered, liowever, that the ciliary ganglion lies 
embedded in the orbital tat, between the muscle and the optic 
nerve, at a point al>out an inch from the apex of the orbit ; 
this structure has been attackol iu this position for the relief 
of glaucoma. 

While they are in relation to the globe, the superior and 
inferior recti lie above the superior and inferior obliqui ; the 
superior oblique, therefore, passes between the superior rectus 
and the eye. 

In front of the equator the muscles converge again, and, 
l»ecoming tendinous, pass forwards under Tenon's cajisule to be 
inserted into the sclerotic at varying distances from the sclero- 
corneaf junction. It is usually said that the tendons, by their 
insertions, form a spiral on the globe, the rectus internus being 
closest to the cornea, at a distance of about 5 mm., and the 
superior furthest, at a distance of about 8 mm., the inferior and 
exlernuB being at 6 and 7 mm. respectively. Kfotaia has pointed 
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out that this is really only very roughly accurate, since the 
tendon of no one of the muscles has its insertion concentric 
with the cornea, and the superior and inferior tendons are 
placed very obliquely. He has also drawn attention to the 
fact that the insertions are not placed symmetrically with the 
principal axes of the cornea : the superior rectus is implanted 
considerably outside the position required by symmetry, and the 
other muscles, although to a less degree, are also aHymmetrical, 
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FlQ. 1. — Rclatious of muscular insi^rtioiiB and Tf Don's cspaule. 
( B J i>enius«ian of Dr MoUis. ) 

I Their positions are given on the accompanying diagram, which 

is copied from Motaia. The exact positions must he borne 

carefully in mind during the various operations on the muBclea. 

The fasciie of the anterior part of the orbit are of great 

mi^fical importance; the best description of their arrangement 

s that found in the work of Motais (1), to which we have 

I already alluded. It may be summarised as follows : the fascial 

[ muscular sheaths and the connective tissue between them, on 

iTeaching the equator of the globe, spread out forwards and 
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biickwards over its surface, to form the capsule of Tenon. This 
fibrous sheet forma the anterior boundary to tlie inter- muscular 
cone of fat. In front of the equator the capsule passes forwards, 
under the conjunctiva and over t!ie tendons of the recti, to 
blend neiit the margin of tlie cornea witli the episcleral and 
subconjunctival tissues ; into this blended mass the tendons of 
the recti send prolongations. 

Just behind the equator a fascial sheet splits off the external 
muscular sheaths, to form the " funnel " (entonnoir), which, being 
attached all round the bony ring of the orbital margin, closes 
in this cavity anteriorly ; certain parts of this are specially 
thick, and are known as the elastic ligaments of the muscles. 

The lateral bands are the strongest and best marked^tlie 
inner attached to the caruncle and superior nuixilla and the 
outer to the malar bone. 

The older writers on ophthalmolopry, describing the pbysioli^y 
of the ocular movements, compared the globe in its capsule 
to a ball-and-socket joint; modern authors, and specially 
among them Motais, have pointed out that the comparison is 
misleading, because the capsule of Tenon, and the subjacent fat, 
share to some extent in the movements of the globe. By direct 
observation Motais has proved that when, tor example, the 
internal rectus by its contraction rotates the posterior pole of 
the eye outwards, the capsule of Tenon and t!ie fat move 
outwards also, though to a less degree than the globe itself. 
Further, he has pointed out that if the capsule were fixed and 
really formed a socket, the optic nerve would, of necessity, 
move up and down in its sheath like a piston in a cylinder. 
Such movement would be likely to interfere with the delicate 
nervous mechanism, and certainty does not take place. 

In many BiiLnials — e.g. ruminants, who have free movement of 
their eyes — the space of Tenon is hardly at all developed. A 
large muscular mass, the choanal muscle, is inserted into the 
posterior part of t!ie sclerotic directly : here there is no space of 
Tenon, yet movements are unimpeded. The choanal muscle and 
the adjacent fat must, in these circumstances, move with the globe. 
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It is clear, then, th&t the comparison to a diarthrodialjoiDt 
cannot bear close examination, yet for convenience it may be 
retained, for it seems certain that the movements of the globe 
are rotations about a centre which remains practically fixed ; 
and, indeed, it may be regarded as an axiom that the axes, round 
which the several pairs of muscles rotate the eye, paas through 
the fixed central point. 

The chiel factor in maintaining the fixity of the ocular centre 
is the vascular orbital fat : if this be much dimiuisbed the globe 
sinks back into the orbit, the condition known aa enophthalmoa ; 
if the vessels be over-full, the eye becomes prumiiieiit. This 
vascular engorgement is t'le chief cause of the prominence 
in arterio- venous iinenrism: occasionally we may meet with 
patients in whom the eyes are alternately sunken and pro- 
truding, as the orbital vessels are empty or full. 

One other point seems to throw light on the importance of 
the tat as the chief factor in maintaining the equilibrium of the 
eye: all the extrinsic ocular muscles tend to pull the globe 
towards the inner wall of the orbit. This can easily be seen from 
any diagram, which will show that the resultant of the forces 
of the recti and obliqui must \>o a force acting towards the 
inner wall. Aa a. matter of fact, the globe does not undergo 
any audi transportation as would seem required by this 
mechanism ; the only resisting structure is the fat. 

The muscles, though they no doubt play an important part 
in preserving the equilibrium, are not essential ; they may be 
completely paralysed without giving rise to any misplacement 
of the globe. The elastic ligaments and the other fascial 
structures which we have already described assist to a varying 
extent 

We may, then, for convenience regard the fat as forming a 
cup in which the globe plays. 

Tlie axis of rotation of any pair of muscles may be descriljed 
as a line lying either in the vertical or horizontal plane, passing 
through the centre of the eye at right angles to the muscles in 
question. Thus in the case of the lateral recti, the axis of 
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rotation is a vertical line through the centre of the globe, ami 
all movements of the eye due to these ruuacles alone take place 
round this imaginary axis. In the case of the other pairs of 
muscles the arrangement is not so simple; since the long axis 
of the superior aud inferior recti is not parallel to the sagittal 
plane of the boily, but oblique, their axis of rotation is not at 
right anf^les to the vkiia! axis, but forms an angle of about 63" 
with this. Hence the action of these muscles does not rotate 
the cornea in a vertical line. 

The movements of upward ami downward rotation are 
effected by the combined action of the superior or inferior rectus 
and the inferior or superior oblique muscles respectively. If 
we consider the movement of the cornea wlien the superior and 
inferior recti are thrown into action, it will be seen that each 
point of the cornea describes a segment of a circle round the 
axis of rotation ; if the superior rectus acta, the cornea moves 
upwards, inwards, and the vertical axis becomes oblique, so that 
it is dii-ected downwards and outwards. These movements are 
most easily understood if a rough model be made, as recommended 
by Landolt (2). 

Take an india-rubber ball, about two inches in diameter ; 
choose any point on its surface, and draw through this point 
two lines round the globe at right angles; these will serve to 
represent the horizontal and vertical planes of the eye. With 
a pair of compasses draw a circle whose centre is the point first 
selected and wliose radius is half an inch ; this forms the cornea : 
a smaller circle drawn concentrically within this will represent 
the pupiL The vertical axis of rotation may be easily found by 
taking the middle of the upper and lower vertical semicircles. 
A steel knitting needle driven through punctures at these points 
wdl enable us to show the movements given to the eye by the 
lateral recti. 

The axis of rotation of the vertical recti lies in the horizontal 
plane at an angle of 63° from the antero-posterior axis. To 
demonstrate this, we must find a point on the horizontal 
ference I'l inch from the centre of ibe cornea, and mark 
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the opposite extremity of the same diameter l-l inch from the 
posterior pole of the eye ; a second knitting needle passed 
between these points will allow rotation oE the globe round the 
"axis of the vertical recti," and will show the movements of the 
cornea. 

The axis of the obliques lies also in the horizontal plane, and 
tormsanungle with the si^ittal axis of 39°; therefore its anterior 
extremity must lie at a point on the horizontal circumference of 
the globe 069 inch from the centre of " cornea " in our model. 




FlQ. 2.— Model to show 

sinjfls musclei. (By (lernii 

When the eye is rotated by any one of the muscles, the 
movement of the centre (or any other point) of the cornea 
describes an arc of a circle whose centre is at the axis of 
rotation. IF, for example, we wish to represent the movement 
of the corneal centre under the influence of the obliques, we 
must draw on the ball a circle, by means of a pair of compasses 
having the fi.xed leg at the extremity ot the "oblique" axis, 
O, and the other at the centre of the cornea. The superior 
oblique will effect any movement belou) the horizontal meridian, 
the inferior, all movement above the horizontal meridian. 



8 A TEXT-BOOK OF OPHTHALMIC OPERATIONS 

It we wish to finil the position of the cornea when the muscle 
has rotated the eye 40°, we must draw ou the ball a line 0', 
rnakiuw tlio angle R O' equal to 40° and cutting the circle al 
O'; then the point 0' will show the position of the centre of 
the cornea, and a line drawn through Uiis point at right angles 
to O' will show the position of the vertical diameter of 
the cornea. 

Similarly, if we wish to demonstrate the movement of the 
corneal centre, when acted on by the vei'tical recti, we must 
draw a circle having the centre K and the radius equal to the 
distance between this point and the centre of the cornea. By 
a rotation of 40' the centre of the cornea moves to R'. Since 
the radius of the latter circle RK' is greater than 0', the 
radius of the former, the movement of the cornea for a given 
angular rotation is greater far the recti than for the obliques; 
in either case, as the diagram shows, the centre moves not only 
from the horiauntal, but also away from the vertical meridian; 
by letlint! fall perpendiculars, O'v, O'A, and Kv, R'A, from the 
points 0', R', respectively, to the vertical and horizontal meridia, 
we can measure directly the amount of motion in each sense. 

These remarks make clear the difficulty of treating vertical 
(Usplacementa, since there are two musctes concerned in every 
vertical movement, and one only can be dealt with. 

We shall now pass on to the consideration of the spacial 
cases. 

Squint 

Concomitant squint, for our immediate purpose, may bo 
defined as a permanent want of parallelism of the visual axes, 
without any loss of muscular power. To whatever cause due, 
it eventually leads to contracture of one muscle and stretching 
of its opponent In early stages it disappears under general 
anesthesia; when contracture has set in, however, the i 
in position, even with complete muscular relaxation, is not 
sutticient to effect complete correction. 

The deviating eye is usually very defective as regards v 
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and, therefore, any operation which is undertaken tor the 
correction of squint must, in the lai^e majority of eases, lie 
simply cosmetic. 

Since a squint sometimes disappears spontaneously even 
during adult life, no operation should be undertaken until it is 
fairly certain that the defect is likely to be permanent. 

For surgical purposes the division of concomitant squint into 
convergent and divergent is important, since their treatment 
diFTers in many respects; we shall deal first of all with 
convergent strabismus. 

Interference with the contracted muscle is the leading feature 
of the earlier plans of operation tor strabismus. The methuda 
fall into several minor groups, of which the following is a 
tabulated arrangement : — 

Group 1, — Division of the muscle or tendon and overlying 
conjunctiva. 

(rt) Division of the muscle itself. 

(b) Division of the tendon. 

(c) Parascleral tenotomy. 
Gboup 2. — Subconjunctival tenotomy. 

(a) Using the squint hook. 
(6) Without the squint hook. 
Gkodp 3. — Tenotomy willi reattachment. 
Group 4. — Multiple partial tenotomy. 
Group 5. — Lengthening without division of the muscle, 
(a) By stretching. 

(6) By division of the fascial attachments. 
In the treatment of convergent squint, the operation uf 
tenotomy was the earliest method, and is still that most 
commonly employed for the correction of the deformity. Even 
this operation is of comparatively recent date. It would seem 
an obvious surgical expedient to attempt to relieve the con- 
tracture of the muscle by division, yet it was only about 1839 
that this was done first. It is true that it has been claimed 
for the Chevalier Taylor (a skilful but somewhat irregular 
practitioner of the eighteenth century) that he cured squint 
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by this opei'atiun, but tliere seems little doubt that this claim 
cannot be substantiated ; the honour of the tiral operation for 
strabismus, then, rests with Dietlenbacli (3). The aii^estion 
was made by Whitt about 1827, but forgotten, and revived by 
Strohmeyer in 183«. 

Group 1 (a) — Division of the muscle through a free incision. 
This, the original method of Diettenlach, is only of historical 
interest. The muscle was exposed freely ami tbe muscular 
belly divided. The operation failed in two respects: in the 
first place, the two parts often itifused to unite, and the power 
of the muscle was lost; in the second, the operation opened 
very freely the cellular tissue of the orbit, ond exposed the 
patient to the risk of orbital cellulitis. It, therefore, was 
falling into disrepute when von Graefe proposed divisiou of 
the tendon. Dieffenbach soon recognised the value of this 
Buj^estion ; even in 1842 he speaks of " division of the muscle 
or the tendon." 

Von Graefe (4) drew the tendun out of tlie wound and 
di\'ided it; the traction seriously disturbeil the fascial 
connections. 

It was in the attempt to preserve the normal relations 
between the muscle (including the tendon) and the fascia that 
Critchett devised his method of sulieonjunctival tenotomy. 
In this method a small wound is made at the border of the 
tendon, the squint hook is passed in under the tendon, and this 
is lifted away from the glnlm. Then the scissors are passed 
through the wound and the tendon divideil, without any great 
damage to the fasciie, and practically none to the conjunctiva. 
It was difficult to estimate exactly the result of this pro- 
cedure, which, further, was often followed by retraction of the 
caruncle from the tension of the elastic ligaments when the 
internal rectus muscle waa divided. To relieve this deformity, 
Koster suggested tliat careful dissection of the conjunctiva 
towards the canthus would allow the muscle to retract after 
division while keeping the caruncle normally prominent. His 
operation (q.v.) lays great stress on this point; but in separating 
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the elastic ligaments, we cause the patient to run an increased 
risk, that the muscle wiU lose all attachment to the globe. 
Delamare haa recently gone back to a procdlure allied to that 
of Dieffenbach, thinking that the tenotomy of the usual kind 
often fails to effect the readjust men t of squints of large angle. 
He therefore divides the tendon at aome little distance from 
its insertion, api>roaching the muscular hbres as he desires a 
greater effect, and keeping close to the sclerotic for a lesser. 
This he calls parascleral tenotomy. 

Some aurgeons have blanietl the squint hook [or the 
occasional divergence following the division o[ the tendon, 
thinking that it ia due to the disturbance of the fascite during 
the passage of the hook ; hence Koster and others strongly 
advise that the hook should be abandoned in these procedures. 
It dues not seem likely that a single introduction of a smooth 
liook could greatly disarrange the fascia ; and, on the other hand, 
subconjunctival tenotomy in the usual mode is quite impossible 
without a hook : if he wish to dispense with this, the surgeon 
must divide the conjunctiva to Bome extent directly over the 
insertion. 

All these procedures wliich we have been mentioning essen- 
tially consist of free division of the contracted muscle, which is 
allowed to retract at its own pleasure : it may or may not regain 
a useful attacliment to the globe. 

The absence of muscular tension will permit the globe to 
protnide, immediately after the operation, pressed forward by 
the orbital fat ; the new insertion, if it is made, will be situated 
far back on the sclerotic, and in this way the action of the 
muscle will be seriously limited. The retraction being lessened 
by the elastic ligaments, it. is most inadvisable to interfere with 
these largely, as is often done in such operations as Roster's. 

The student sees at once that the action of the ocular muscles 
is kept steady and equal, because, so long as their insertion 
in front of the transverse plane of the body, their lever of 
rotation is the radius of the globe. Since this ia always equal, 
their power is also equal. But if their insertion falls behind 
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the transverse plane, the length of the lever becomes less andf 
less, and the power of the muscle is no longer exerted equally. 

If, by some such operation as we have been considering, thftfl 
insertion is set back a long way, it may never be in front otM 
the transverse plane, and as the globe rotates, it will steadily! 
diminish the mechanical advantage. For these and oth* 
reasons, the operation of simple tenotomy is not so commoolfl 
performed now as it was in former time; surgeons have trie 
to rid it of its inherent defects in different ways. Some, ■ 
Sydney Stephenson, lengthen the tendon by oblique divisiodl 
and reattachment, or supply an artificial tendon of silk : this 
method is free from many of the objections which were urged 
against simple tenotomy. It allows accurate adjustment of the 
deformity, and ensures the i-eattachment of the muscle. 

Verhoeff lengthens the tendon by multiple partial division t 
this would seem to be a difficult operation, and in no way 
superior to that of Stephenson. Others advise stretching of 
the fascial cuuueclioua witlioul division. Tlitsse last melhode 
lire little used. 

The final result after a tenotomy is seldom that which is 
seen at the time of operation. Either the squint recurs as the 
new altacbments strengthen, or if the muscle have been entirely 
separated from the sclerotic, the opponent pulls the globe 
further and further round. 

By one of these operations of tenotomy it is possible to 
correct a deviation of some 18" or 20° when we are dealing with 
convergence (or 35° to 40" if both eyes are attacked). When 
we require to correct any other form of deviation, the effect of 
a tenotomy is much less. This will be again alluded to below. 

Table o? Opbkations on thk Contracted Muscle. 
Group 1. — Division of the muscle or tendon, with the con- 
junctiva and fascia overlying. 

(a) Division of the muscular belly (Diellenbach). 
{b) Division of the tendon (von Graefe, Mules). 
(c) Parascleral tenotomy (Delamare). 
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Group 2, — Subconjunctival tenotomy. 

(a) Method with squint hook {Critchott, Bell Taylor). 

(b) Method without hook (Koster); graduated tenotomy 

(Stevens). 
Group 3. — Tenotomy with reattachment. 

Method of Stephenson, Litndolt. 
Ghoup 4. — Multiple partial tenotomy. 

Method of Verlioeff. 
Group 5. — Lengthening without diviaion of the muscle, 
((t) Stretching the muscle (method of Carmalt). 
(6) Division of the eapaular attachments (Parinaud. 
Motaia). 

Group 1 (b). — Some surgeons are accustomed to make tJie 
preliminary incision tlirougli the conjunctiva, over tlie insertion 
of the muscle. Thia method waa introduced by von Graefe. 

Von Graefe's Operation (4) 
In^riiments. — Speculum, fixation forceps, scissora, squint hook. 

Fiist Stage— The surgeon picks up in the forceps a fold of 
conjunctiva horizontally over the insertion of the muscle, and 
divides it with the scissors, thus making u vertical wound close 
to the cornea. This incision goes through the fascia as well as 
through the conjunctiva. 

Second Stage. — Into thia wound he passes the squint hook, 
and, lifting up the tendon on it, draws it out of the wound. 

Third Stage. — He divides the tendon with the scissors. 

A slight modification of this procedure was suggested by 
Mules, and recommended for its rapidity. 

Mules' Operation (ij) 
The same instruments are tequirai. 
First Stage. — The surgeon picks up a horizontal told of con- 
junctiva over the centre of the insertion of the muscle and thrusts 
the points of a pair of scissors into the lower side of it, penetrating 
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the lower layer of the conjunctiva ; tlie points are ttien separated, 
so that a funnel-shaped apace is made under the conjunctiva, 
over the upper part of the tendon, having only a small opening 
at the point of insertion of the sciBsors. 

Second Stage. — Into this space is passed the squint hook until 
its point readies the upper border of tlie tendon. Then by a 
twist it is brought under the bendon. 

Third Stage. — One blade of the scissors is passed, alongside of 
the hook, under the tendon, and all the Btriictuvee between the 
blades are divided at one cut. 

Group 1 (c). — Delainare (6) has recently proposed a method 
which may be considered a reversion towards DieHenbach's 
operation. 

He points out that tenotomy of the usual kind often fails to 
effect the readjustment of squints of large angle, and that 
Dieft'en bach's operation was given up because of its excessive 
actiun. He thinks that by dividing the tendon at some little 
distance from its insertion into the sclerotic we may obtain an 
effect intermediate between the two. He calls his procedure 
PARASCLBRAL TBNOTOMY. 

Delamare's Operation 

The usual instruments. 

First Stage.— The surgeon picks up a horizontal fold of con- 
junctiva over the insertion of the tendon and divides it with 
scissors, making a vertical wound, about 10 mm. long, about 10 
mm. away from the cornea. He picks up the edge of con- 
junctiva in the forceps and undermines the cunjuucLiva, freeing 
the muscle from the superjacent tissues. 

Second Stage. — He then passes the hook under the muscle and 
lifts it well away from the globe. Then placing one blade of the 
scissors under the tendon, he divides it about 2 or 3 mm. from 
the insertion. 

He states that the result of this method is considerably 
greater than that of a tenotomy performed at the usual place ; 
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if this be so, the increase is probably due to the free separation 
of the muscle from the surrounding structures, effected at the 
end of the lirst stage. 

Group 2. — Critchett (7), in 1855, described the method of sub- 
conjunctival tenotomy wliicb is still in common use. J 



Critchett" s Operation of Subconjunctival Tenotomy " 

Instruments. — Speculum, fixation forceps, squint Iiook 

and scissors. 

First Sta<fe. — The surgeon picks up with the forceps a small 

vertical fold of conjunctiva over the lower part of the tendon 




Via. 3. — SnboiiTijanclival tpnotomy. First stage: division ofBonjunctiv, 



of the muscle, and cuts through it with scissors bo as to make a 
horizontal incision, about 5 mm, long, just below the lower 
border of the muscle. If the scissors are kept opeuing and 
shutting in a plane tangential to the globe, there can be no risk 
of wounding tlie sclerotic. The first cut often goes through the 
Tenon's capsule as well as the conjunctiva, and allows the points 
to sink freely into the space ; if it does not, the surgeon will 
pick up the fascia with the forceps and di\ide it separately. 
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Second Stage. — The hook can iiow be easily intrwiuced into 
Tenou's space, and passed under the tendon to be divided. 
This is lifted away from the globe ; the scissors are then \ 




Fio. 4.— SubconjunctJTsl Wnotomy, Steond shige -. lasssga of squirt hook. 

into the wound, so that one blade is on each side of the tendon, 
and diWde it by one or more cuts. It is usually necessary to 
divide several strands of fascia running to the tendon from the 




capsule before the hook will pass the cut insertion and come 
forward to the sclero-corneal junction. 

Critchett pointed out that if the tendon is unuBiially broad, the 
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upper slrauda are apt to escape from the hook ; to avoid this, 
he advised the surgeon, when lia found the tendon broad, to 
make a second incision above th« muscle and to cut downward 
from this. The two incisions will, he saya, allow the escape of 
the effused bJood. 

This second incision has been used by Bell Taylor (8) as a 
routine method : he having made the usual incision and inserted 
the hook in the usual way, makes the end appear prominently 
under the conjunctiva above the tendon and cuts down on it, 
from above ; then he divides the tendon downwards with 



Group 2 (iV^The primary aim of this sub-group is to 
avoid disturbance of tlie fascial connections of the muscle, by 
leaving out the squint hook. The tendon is picked up in forceps, 
and divided cautiously ; the method is chietly used by American 
surgeons in the treatment of heterophoria, and Stevens' method 
will be described in a later part of this chapter, under the 
heading of heterophoria. 

Koster (9), however, uses the method, combined with free 
division of Tenon's capsule, for the surgical treatment of ordinary 
convergent strabismus. 

Koster's Operation 
Instruments. — Specolum, fixation forceps, scissors. 

First Stage. — The surgeon picks up a vertical fold of cou- 
junctiva over the tendon and divides it with the scissors, so as 
to make a horizontal incision over the centre of the tendon, 
some 6 or 7 mm. in length. 

With the scissors he frees the conjunctiva round the incision 
from the subjacent parts, and, if operating on the rectus 
iuternns, pays special attention to the caruncle. If the bands 
running from the muscle sheath to this structure are detached, 
the subsequent retraction is reduced to a minimum. 

•Second Stage. — He then seizes the tendon in the fixation 
forceps and divides it in the centre ; then, passing the scissors 
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into the opening, he cuts upwards and downwards in succession, 
so as to diviile each half of the tendon. The incisions are 
carried past the tendon into the capsulur fascia iibove and behiw. 
If an unusually large pfl'ect is required, two divergent in- 
cisions are made in the fascia from each border of the tendon 
after division of this. The conjunctival wound is closed hy a 
suture. 

GroU? 3.^ — ^The manifest uncertainty of the result of simple 
tenotomy, and the impossibility of accurate dosage, have led 
aui^eons to seek a way of robbing it of its defects. 



Sydney Stephenson's (\(i) Method of Lengthening 
Tendons 

This was the first attempt at accurate adjustment, and is free 
from many of the disadvautayes of the older operation. 

The surgeon htys bare the tendon of the muscle by slight 
diBseclion, and divides it either obliquely by a Biiigle long cut, 
or by the method shown in the diagram (fig. 6), and then re- 
attaches tlie parts of the tendon so as to lengthen the muscle by 
the auiount desired. 

The second method may be thus described. The surgeon, 
having measured the linear deviation, divides the lower half of 
the tendon by a vertical incision close to the globe, and then, 
at a distance on the tendon equal to the deviation of the eye, 
makes a second vertical inciuion through the upper half; the 
two vertical incisions are joined by a horizontal one, and the- 
ends adjusted so as to allow the rotation of the globe to the 
required extent. 

This operation is a considerable advance on simple division; 
two points, however, occur as possible objections. In the firBt 
place, the linear measurement of the squint is not quite the 
same as the amount of lengthening required — and the error is 
greater with the increase nf the squint — and, in the second, the 
direction of the chief action of the muscle is shifted slightly, 
and thus there will be a tendency towards hyperphoria. 
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Since, however, the operation is usually only cosmetic, this is 
not an important matter, and conid be easily overcome by 
dividing the tendon into three parts and stitching the npper 
and lower to the middle, as in the diagram (fig. Oa). 

By such a method a slight amount of deviation citu be 




H 



Fio. B. — Sle[ihcnsQQ'9 ujn-nitiou for Iciiythcuiiig teiidoua. The upjier two figu 
iliow ubilque divUioDa aiid re-nltacbiiient ; the third and Taurtli, Steiilieiiao' 
second method ; the Rrth, Landult'it method of re- attach men t. 
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corrected with considerable accuracy, especially if the fascial 
connections are stretched by rotating the eye forcibly in tlie 
opposite direction with the aid of squint hook before the tendon 
is divided. 

A tenotomy after one of these methods will correct up to 
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18° or 20^ convergence. By operating on Imtli eyes we may 
correct a total deviation of about 40'. Landolt has recentl}' 
described a precisely similar procedure. 



Gkouf4 — Oi>eratiun of multiple partial tenotomy. 
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Fio. 8a.— ModiBcaliunofSd 



Verhoeff (H) lengthens tlie tendon without eompletely divid- 
ing it, as follows : — 

First Stage. — The tendon is exposed with some freedom. 
Second Stage. — The surgeon makes, close to each end of tha 



X 
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Fw. 7.— VerhoersOiJcratiuLi. 



tendon, small incisions in the upper and lower borders, involving. 
about a fifth of the breadth; midway between these pairs of 
incisions he makes a vertical incision extending through th». 
two middle quarters of the tendon. In this way the whole 
lengthened, without complete division. 
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In this procedure the final reaiilt is less than that attained 
at the time of operation, because the contraction draws the 
parte o( the tendon together. 

GnoUF 5. — These methods have not been much ndopted, and 
their value is uncertain. 

Carmalt (12) narrates how he ia accustomed to seize the 
muscle in forceps, and to rotate the eye tureibly against the 
muscle, stretching tlie latter and its fascial connections. 

FoK passes a squint hook under the nniscle and stretches 
with this ; he usually excises a piece of Tenon's capsule. 

Parinaud (13) advocates separation of the fascial and capsular 
connections as a means of correcting; small deviations, and 
Motais (14) describes a method of dividing the alar ligaments 
with the same object. 

In the higher degrees of convergence a tenotomy is not 
Biiflicienl to correct the detormity, and even in the leaser degreeB 
the surgeon, having regard to the disturbance which neceaaarily 
follows the uncontrolled division of a tendon, may prefer to 
increase the opportunity of the over-stretched muscle by 
advancing its insertion, instead of dividing the contracted fibres. 

We have seen that in concomitant squint there is no loss of 
power in the muscles, but only a faulty direction of the visual 
axis. It we can swing the globe round within the group of 
muscles, so as to alter its direction without altering the 
relations of the muscles one to another, we shall have succeeded 
in removing the deformity and giving a cosmetic cure. 

This is our aim in the various operations for advancement — 
to bring forward the insertion of one muscle and to rotate the 
globe so far as to correct the deviation. It is clear that to 
shorten one muscle and to leave the opponent of its original 
length would tend to press the globe back into the orbit and 
would produce eno]ihthalmo8, just as an ill-advised tenotomy 
by lengthening one muscle, allows proptoais. The orbital 
contents offer considerable resistance to any backward displace- 
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ment of Uie eye, and if a large advancement were attempted, 

the tension on the stitclies would be extreme. Probably in 
such event the new attiiehment would be torn away. It is 
necessary, therefore, to combine an advancement with diviaion 
or lengthening of the contracted opponent. 

In minor deviation, and especially in divergence, it has been 
suggested that an advancement of Tenon's capsule alone might 
Butlice. The idea is that by excising a piece of the capsule over 
the stretched muscle, this may be brought forward and the 
direction of the visual a.\ia altered, without any interference 
with the actual insertions. Webster Fox has published the 
results of a series of coses in which he employed this method 
with success. 

In larger deviations the niusrlKS must be attacked, 

Critchett's operation was first devised to correct the evila 
following Umotomy when the muscle did not succeed in forming 
a new attachment. The muscle was sougjit, its anterior end 
refreshed, and stitched again to the globe at the selected point. 
Three sutures are passed ; the central one is the most important. 
It must pass through the muscle midway betwet-n the upper 
and lower borders, and take a firm bold on the sclerotic close to 
the end of the horizontal diameter of the cornea. Since the 
sutures pass simply through the nuiscle, they sometimes cutout 
prematurely ; to prevent this, Worth recommended tliat part of 
tlie tendon should be held by a half knot. 

The upper and lower sutures, when several are used, divei^ 
toward the ends of the vertical diameter of the curnea. 

The chief disadvantage of all these methods, in which the 
sutures take a divergent course from the upper and lower 
borders of the tendon to the upper and lower margin of the 
cornea, is that the tension of the stitches can rarely be made 
eq^uat, and the tendon is, tlierefore, usually pulled either 
upw&rda or downwards into a position of heterophoria. 
Further, not very infrequently one suture cuts through, and 
the second pulls the tendon very obliquely. 

To remedy this, while retaining the double suture, Valude 
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9 that we should split the tendun for some millimetreB 
horizontally after its detucliment, and reattuch each half 
separately to the globe. 

Since it is very dittictilt or even impossible to judge the 
permanent from the immediate result of any such operation, 
Prince and others have suggested that the sutures should not 
be tied firmly at once, but left in a bow knot; they then 
readjust the tension on the muscle at some later time, within 
forty-eiglit hours. It does not seem wise to tear away the 
newly-formed attachments of tlie tendon, as this necessarily 
does, and it would appear to give an increased risk of failure of 
all union ; the procedure has been recommended by some 
distinguished and careful surgeons, but is not likely to win 
general acceptance. 

Auotlier metliod of suturing is to pass a loop of silk through 
the muscle in such a way as to take a firm hold on it, and to 
secure both ends of the loop to the episcleral tissue at some 
selxtol apota. The muacle is ahlo to play a little on the loop, 
and can thus readjust itself if necessary, with relation to the 
horizontal meridian. A good form of this method is that oE 
Williams ({.u.). 

In all these operations the muscle is either divided or 
resected as may be needful ; division of the tendon only causes 
leas interference with the fascial relations and connections, but 
when Prince's forceps have been used, the part of the muscle in 
their grasp is so bruised that it is advisable to resect it. When 
the muscle has been divided, there is always some fear that it 
may remain entirely separate from the eye, and the last stage 
of the case become worse than the first. Many surgeons now, 
therefore, do not advance the insertion of the muscle, but 
shorten it by folding it on itself. In this way they avoid all 
risk of making the patient worse ; if the muscle to bo advanced 
be divided, there is always the possibility that no new attach- 
ment be formed, and the deformity be actually increased. If 
the muscle be not divided, this at least cannot happen. 

Some surgeons, if they think thai the immediate effect of an 
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operation is inBiifficient, will fix the eye by means of a suture, 
in an exa^'geriitcd position, bo as to prevent the recurrence ot 
the deformity which usually appears during healing. This 
suture is often so placed as to lie straiyht across the cornea; 
hut this memhrane does not seem to suffer therefrom. 

This fact disposes of one objection urged sometimes against 
Williams' operation, that the suture at the corneal margin may 
do damage, After a conaiderahle experience we can say that 
we have never seen any hurt. 

Advancement Operations 
Group 1, — Advancement of capsule with stretcliing of 

opponent (method of Webster Fox). 
GbouF 2. — Reattachment of n divided muscle with or 
without resection. 

(a) Attachment by multiple sutuves (method of 

Critchelt, Worth, Valude, Jocqs, Lanilolt). 
(&) Attachment by a loop (method of Williams, Prince. 
Lindo Ferguson). 
GROUr 3. — Folding of the muscle without division (muscnlo- 
capaular advancement) (method of De Wecker). 

Group 1. — In minor deviations, and especially in divei^feiiee, 
somu such procedure aa that recommended by Welister Fox 
may be tried. 

Webster Fox's Operation (lli) 
The instruments needed are speculum, squint liook, special 

broad lixation forceps, scissors, and needles. 
The First Utage of the operation is stretching the fascial 
connection, The operator, standing on the same side of thd 
eye as the muscle to be advanced, makes a small incision into 
Tenon's space, below the margin of the opponent Under the 
tendon he passes a squint hook and rotates the glol>e forcibly, 
BO as to overcome the existing deviation ; afterwards he divides 
the tendon on the hook. 
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The Second Stagt conaiata in piekiDg up with broad-bladed 
foreepa the tissues over the muscle, ai a point midway between 
the cornea and caruncle ; by raising the forceps two or three 
times it ia easy to separate the conjunctiva and subjacent tissue 
from the muscle. The fold thus picked up ia cut off by a single 
sweep of the Bciaaors, leaving an elliptical wound, at the bottom 
of which is seen the muscle. 




Fio. 8. — Webster Fox's ojiemtioii. Final itagi. 



Lastly, three or four sutures are jwssed through conjunctiva 
and capsule on each aide of the incision across the wound, 
which is closed when they are tied. 

In most cases, however, the insertion of the muscle must be 
wlvanced, aud for this several operations have been suggested. 
Group 2 («). — Attachment by multiple sutures. 



Critchett's Operation (IG) 
Critchett's operation for advancement has undergone 
modifications of little importance since it was first 
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The operation ia still performal almost aa ita originator 
described. 

The inBtrumenIa required are speculum, fixation forceps. 
atraiglit strabismus scissors, Prince's forceps, squint hook, needles 
and needle-holders. The needles used are beat No. 20,3itk No, 0. 
The operation may be considered in fonr stages: — 
First Stage. — Bxiiosiu-e of the Tendon. — The tendon of the 
muscle to be advanced is exposed by a vertical incision over it, 
about 5 mm. from the cornea. Under it is passed the female 




Fig, S, — Critchett's ojicrBttiia — modilicatiuii. Tlie dotted lijiea show 
inciaioug to Kpamte the tendon. 

blade of Prince's forceps ; the male blade remains on the outer 
surface of the conjunctiva. Tlie tendon, capsule, and cou- 
juuctiva are all grasped firmly by closing tlie blades. This 
method interferes somewhat serionsly with the fasei*; it is 
less disturbing to make a small incision at the border of the 
muscle, as in subconjunctival tenotomy, and pass the innar 
blade of the forceps through this, under the tendon. 

The Second Stage consists in separating the muscle from the 
globe. The tendon is divided on the ocular side of the forceps, 
and two small horizontal incisions are made through conjunctiva 
and capsule along the upper and lower edges of the muscle. 
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Third Slai/e. — The Passage of the iyiUares. — Three veiy fine 
needles armed with fine silk are passed through conjunctiva. 




Flii. 10,— CriMliett'so|>eralioi 



capsule, and muscle, oue in the centre and one at each end of 
a vertical line whose position has heen estimated hy the 




— Critoliett'a oji 



Operator, ami then passed under the conjunctiva to the marjiin 
of the cornea, diverging slightly and picking up a little super 
ficial scleral tissue just before their exit. 
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Fourth Stage. — The portion of itiuscle and conjunctiva held in 
the forceps is cut olF ami tlie autiirea tied ; the horizontal one is 
tied first, and the muscle tlius ailjiisted in the vertical plane 
before the upper and lower threads are secured. The sutures 
practically cicse the conjunctival wound. 

Another good method is that "of Worth, which is a slight 
variation of Critcliett's original operation. 



Worth's Operation (17) 

The iuBtiuments required and the first stages of the operation 
are praf^ticall)' the same as in the parent method. 

The difference lies in the mode of suturing for the reattaoh- 




Fio. 12.— Worth's Di^ration. 
U complete i the ii|) 



siting ; The jHtssuge of the lowi 
jiBS9«d through muscle oniy. 



ment. Having exposed the tendon and divided it, held in 
Prince's forceps as just described, we pass to the Third Stage of 
the method. 

Holding the tendun away from the globe, the surgeon passes 
two Buturea in the followinn; way: — A small curved needle is 
made to pierce the conjunctiva and capsule just above the 
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upper edge of the miiscle, and is then pushed under this edge 
and made to traverse muscle, capsule, and conjunctiva on its 
way to tlie surface. There ia now a loop of silk beneath the 
muscle, whose two ends emerge pretty close together on the 
conjunctiva. These ends are tied in a half-knot. A similar 
suture is passed under tlie lower edge of the muscle and tied in 
the same way; the position of these sutures will vary with the 
amount of squint, as described above. The portion of tissue 
held in the I'rince's forceps is then cut away with scissors, and 
the needles, still carrying tlie sutures, are passed again through 
the muscle and forwards under the conjunctiva on the corneal 
side of the wound, picking up a little episcleral tissue before 
their exit close to the vertical diameter ot the cornea. 

When the ends of each suture are tied, the part of the muscle 
held in the halt-knot is draped forward to the margin of the 
cornea and held there. 

The disadvantages of Critchett's operation are that the hold 
of the auturea on the muscle ia alight, and may give way, and 
that some conjunctiva is removed unnecessarily ; this last point 
could be easily avoided, but it is of little importance. The 
central adjusting suture is of value, and it is a drawback to 
Worth's operation that it has been given up. 

The better hold of the sutures in the latter is a real gain. 



Landolt's Operation 

lAndolt(I8) hiys great stress on the importance of not dis- 
turbing the capsular relations of the muscle in the early stages 
ot operation. The same instruments, with exception ot Prince's 
forceps. 

First Stage. — The surgeon lays bare the muscle by a U-sliaped 
inciaion placed horizontally over the insertion, and dissects \ii> 
the conjunctiva. 

Setxmd Stage.— He then picks up the capsule at the lowei 
border of the muscle and makes a small horizontal incision 
through this he inserts the squint hook under the tendon. 
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Tliii-d Stage. — He tiien jiasses two sutureB tliroiigh the muscle 
at a point varying with the degree of squint. The position of 
the two sutures divides the muscle into three equal parts from 
above downwards. 

Fourth Stafft.—'He then divides tlie muscle, and if the squint 
is large, detaches the tendinous end from the sclerotic. 

Fifth Stiti/e. — Having raised the muscle by the antures, to 
see that it is free from all attachment to the globe, he fixes the 
sutures to the episcleral tissue in the usual way. 



Jocqs' Operation 
Jocqs (19) describes an uperatiou veiy similar to Crilchett's, 
and calls it musculo-capsular advanceiuent, though this term 




is usually applied only to those uieLliodH which do not involve 

division of the muscle. The same instruments, with the 

exception of the squint hook, which Jocqs does not employ. 

First Stage. — A guarded tenotomy of the opponent. 

Second Stage. — A suture armed with two needles is passed 

horizontally opposite the centre nf the muscle to be advanced 

through the episcleral tissue, between the cornea and the 

insertion of the tendon. This suture must have a firm hold 

on the sclerotic, since the success of the operation depends on it. 

Third Sti^. — A horizontal incision is made over the tendon 
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through the conjiuictiva, and thia tnembrune is dissected awny 
from the field of operation without being removed. 

Fourth Slaije. — The eurgeou picks up the tendon together 




with the overlying capsnle with a fan (f toothed toreepa, and 
cautiously divides it with acissoi-s the ammnt of detachment 
will vary with the effect to lie produced 

Fifth Slaye. — Still h>ldii^ t!ie tLudon in the forceps, the 




— Jooqa' openiti 



Fi/lh slarjt : 



it of miiscls. 



surgeon passes the two needles through it from the deep 
surface to the superficial in the horizontal plane, making the 
punctures at least 3 mm. apart. The muscle is drawn towards 
the cornea and the suture tied without any tension on the silk. 
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Siiih Stage. — After tying this central suture, the surgeon 
passes two others, one at each edge ; these do not take Iiold 
of the tendon, but only of iho capsule. They are carried 
subconjunctivally almost to the vertical diameter of the cornea, 
and tied, 

Valude's Operation 

Vahide (20) points out that there is one great danger in the 
operations of the last class, in which tlie cluef sutures diverge 
from the upper and lower horder of the tendon to the upjier 
and lower ends of tlie vertical meridian of the cornea. There 
is a risk that one or other may cut out, leaving the muscle 
attached by its upper or lower border only. This will give 




Fi'i. 16. — Valude's operation. Tlie halves of tlie split teadoii 
reattaelied eejiaratel)-. 

rise to an abnormal rotation or cyclophoria of the globe. He 
therefore, for the relief ot this danger, recommends the following 
procedure : — 

First Stage. — The tendon is exposed, and two sutures are 
passed, one through the tendon at the junction of the upper 
and second quarters, the other at the junction of the lower 
and third quarters. 

Second Stage. — The tendon is now diirided from the globe, and 
split horizontally for some 6 or 8 millimetres. 

Third Stage. — Each half is now stitched to the sclerotic near 
the vertical diameter of the cornea. 
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Group 2 (J). — Attachment by a loop. 
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Williams' Operation (21) 

JVitliavis' Operation. — Tiiis, to our thinking, is the most 
simple of any advaueeiuent operation. It was described by 
Richard Williams, of Liverpool. 

The instrnmenls needed are: speculum, straight scissors, 
fixation forceps, squint hook, needles (Nu. 16) fully curved, 
Deedle-holiler ; for the suture, silk Xo. 1. Tiie operation may 
be considered in three stages : — 

First litage. — Eitposure of the Muscle. — The sui^eon, standing 
on the side of tlic muscle Co be advanced, picks up a vertical 




Fic. 17.— Williams' ojientiriD. Firil itags. 



fold of conjunctiva with the fixation forceps over this muscle 
near its insertion, and makes with the scissors, opposite the 
middle of the muscle, a horizontal incision through this fold; 
then he enlarges the wound towards the canthus and to the 
edge of the coraea, laying hare the muscle by slight dissections 
and freeing the conjunctiva above and below the wound by 
cautious snips of the scissors. He then picks up the muscle on 
a squint hook and frees it from its surroundings, leaving the 
insertion intact. 

If there te an assistant present, it is advisable to hand the 
hook over to him at this stage. 

3 
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Second Stage. — Poising the Suture. — Now, taking the needle, the 
BUrgeon introduces it close to the cornea-sclera] junction almost 
in the vertical meridian, and, taking hold at the outset of the 
superficial scleral fibres, passes it under the conjunctiva, until 
it emerges at the wound. 

He then picks up the muscle, and passes the suture through 
this, vertically from its upper to its lower border, varying tlie 
position with the amount of deviation, choosing a point farther 
back as the angle of the strabismus is larger ; and then, passing 
the needle under the conjunctiva again at the lower edge of the 
wound, he makes it emerge at ii point opposite the point of 




Williams' oiwnitiuii. Second stage : mtuK in position. 



entrance, picking up the more solid episcleral tissues just before 
the outgoing. 

This suture is not drawn tight; loops of some size are left 
at each side of the muscle so that the division may be made 
without risk to the suture. 

If the course of the silk be considered, the student will see that 
it is entirely subconjunctival from entrance to exit, and that it is 
fixed at each end of its course by the more solid episcleral tissue. 

Third Stage. — Division of the Muscle and Beaitachment. — The 
muscle is now divided close to the suture, and the opponent 
tenotomised if this is thought necessary. 
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Then the ends of the suture ure tied together firmly, The 
tension on the silk drags the cut muscle forwarcia under the 
conjunctiva to the margin of the cornea. 

Incidentally, the tying brings up two tolda of the mucouB 
membrane, which lie more or lesa over the limbus, but these are 
not permanent, aud disappear as soon aa the suture is removed. 
It is rarely necessary to stitch up the conjunctival wound. 

The advantages of the operation are its simplicity and 
rapidity (it can easily be done in seven minutes), the few 
instruments required, and the single suture. 

This allows the muscle to adjust itself evenly on the globe, 
whereas if the upper and lower halves of the muscle are tied 
separately it is not uulikely that one or other will attach itself 
above or below its proper level, 

Argyll Robertson (22) described a similar operation. 

In this he carries the sutures "in and out, over and under 
the conjunctiva," beyond the opposite border of the cornea. 

An operation on almost the same lines was proposed quite 
recently by a sui^'eon in the Wioi. Med. JVvch. ; we have 
mislaid the copy and have not been able to verify the reference. 
"Hie suture, after passing nearly half round the cornea, waa 
wrapped round aud through the muscle, encircling it twice, and 
then was carried round the other half of the cornea; the ends 
of the suture were tied on the edge of the cornea, opposite to 
the muscle which waa being advanced. 

A very similai- stitch is recommended by Lindo Ferguson 
<23), hut his procedure is somewhat dilferent in the earlier 
stages of the operation. 

Undo Ferguson's Operation 

Inslri(Vicnis Syecahun, scissors, fixation forceps, squint 
hook. Prince's forceps, needles and needle -holder, 
Mrst Stage. — The surgeon picks up in the forceps a hori- 
zontal fold of conjunctiva over the insertion of the muscle to be 
^advanced, and divides it with the scissors. 
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Second Stage. — By a alight diBsectioii he exposes the in- 
aertion and the gre:iter part of the length of the tendon. He 
then passes the squint liook under the tendon, and frees it from 




Fio. 19.— Lindo FePguson's oi«r«tioii. Third stag* ; passage of Bntur«. 



the capsule sufficiently to allow liim to replace the hook by one 
hlade of Prince's forceps. The other blade lies outside the 
tendon, beneath the conjunclivu. The forceps are closed and 
the tendon divided. 




Flo. 20.— Liiiilo F 



Third Stage.— Now taking a suture armed at each end with 
a needle, he introduces one needle through the conjunctiva near 
the outer lip of the first incision, and thence beneath the con- 
junctiva, to perforate the tendon in its upper part, as far back 
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as luay seem desirable. Tlience he passes it, still subeon- 
junctivally, forwards to the upper end of the vertical diameter 
of the cornea; the other needle 18 passed in a similar course 
through the lower purt of the tendon to the lower end of the 
vertical diameter of the cornea. This leaves a loop of suture 
on the surface of the conjunctiva over the tendon; under this 
loop the upper needle is passed and the ends tied together. 
The loop acts as a sort of pulley. 

Seeing that it is dilhcult to judge the effect of the operation 
for advancement, it it have been performed under chloroform, 
or any other general anfestlietic, it lias been suggested that the 
final adjustment might be left for some hours until the patient 
has recovered from the aiiEesthesia. With this aim, Prince (24) 
described his method. 

Prince'8 Operation 

InstmmeHts — Speciibmi, fixation forceps, scissors, squint 

hook, Prince's forceps, needles and needle-holder. 

First Stuge. — The surgeon jicrfonns a preliniinary tenotomy 
of the opponent, in the usual way. 

Second Sla-je. — Then taking a needle with a suture he passes 
it through the conjunctiva at a point 1 mu. from the cornea 
and about 4 mm. below the transverse diameter, and makes it 
travel upwards beneath the conjunctiva, taking hold on the 
deeper tissues, until it reaches a point about 4 ram. above the 
transverse diameter, where it emerges. This suture, anchored 
to the firm deep tissues, serves as the pulley by means of which 
the muscle is drawn forward to the required extent. 

Third Staye. — The surgeon then makes a small opening in 
the conjunctiva and Tenon's capsule, just Imiow the lower edge 
of the muscle to be advanced, and passes in through this 
aperture the squint hook, under the tendon, which he lifts 
away from the globe. (Prince, in his original description, 
makes no use of the squint hook, but inserts one blade of hie 
special forceps at once; these are now often made with teeth 
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on each blade ; if thu surgeon try to introduce a toothed blade 
without ttie preliminary insertion of the squint hook, he will 
find the teeth catching in llie tisauea.) Then he passes 
alongside of the hook one blade of the Prince's forceps, the 
other blade remaining on the conjunctiva; when tliey are 
closed, they grasp between them the conjunctiva, Tenon's 
capsule and the tendon. 

Fourth Stage. — The sui^on separates the tendon from the 




ion. Third iliigi : the [lulley ei 
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glolie with scissors and dissects it freely back, so that be is able 
to see the deep surface of the muscle. 

Fifth Staijc. — Now he takes a suture, armed at each end with 
a needle, and passes both needles through the Hap held in the 
forceps from the deep surface to the conjunctival, at a position 
varying with the desired result; thus he has a loop of suture on 
the deep surface of the muscle which is not likely to give way. 

He then cuts away the part of the tendon held in the forcepe 
at a distance of about 2 mm. from the suture. 

Sixth Stage. — I^^yjng one end of the second suture across the 
cornea, he ties the pulley suture over it tightly. When the two 
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ends of the second autiire ara tied, the tension on the loop draws 
the muscle forward to the corneal margin. It is well, Prince 
says, to tie the second suture in a how, so that a second adjuat- 



PlG. 22,— Prince' 




inserted. 



ment may he made at a later date if it is thought that the fii'st 
ie not aatiafactorj. 

The operation may be varied in the foUowin;^ way, suggested, 
as Prince records, " by the surgeons of St George's Hospital " : — 
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lullej tied 



The first stage is performed as ahove. The second stage is 
omitted, and the surgeon passes on to the third stage, which, 
together with the fourth, is unaltered. 
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Fifth Stai/e. — The needles of the doubly armed suture are 
passed ttirough the Hap from deep to the superficial surface, and 
then one is made to travel in the same course as that of the 
pulley suture, which wna omitted. The ends are then tied. In 
this modifiaition the tissues grasped by the pulley suture act as 
the pulley. They are more liable to cut through and give way 
than In the original operation ; and the modilication did not 
receive any very great encouragement from extended trial. 

Group 3. — Folding of the muscle without division. 

Miiscido-cajiSidar advancement. — In the operation generally 
known under this nnnie, the mnscle is not divided, but dragged 
forward and folded on itself under the conjunctiva. It is 
supposed that in this way the attachments of the muscle to its 
sheath and the other fascial structures are preserved intact. 

This is not quite the case, since the surface and hoifiera of 
the muscle are always exposed to some extent. The method of 
De Wecker (25) may be regarded as typical. 

De Wecker's Operation 

/iislritmrrits. — Speculuu), Jixation forcep.s, scist-mrs, aquiut hook, 
two stout si!k sutures, needles and neodle-liolder. 

First St'tge. — The surgeon makes an incision, over the insertion 
of the muscle to be udvanced, with the scissors, and excises an 
elliptical piece of conjunctiva about one-third of an inch high 
and about one-fifth of an inch wide, exposing Uie mnscle in its 
sheath. 

Second Staye. — He picks up the muscle on the squint hook 
and lifts it away from the globe. 

Third Stage. — Then taking one of the sutures in a curveil 
needle, he pierces the conjunctiva close to the outer lip of the 
conjunctival wound, and makes the needle travel through the 
muscle and sheath from liefore backwards into the space made 
by holding the muscle away from the eye. Here it passes be- 
neath the hook, and then again traverses the muscle to emerge 
in the conjunctival wound. Now the surgeon with a fresh hold 
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o! the needle passes it under the inner lip of the conjunctival 
wound through the tendon close to ita insertion and onward 
through the episcleral tistiue, and finally hringa it out close to 
the Bclero-corneal junction, almost in the vertical meridian ; he 
thus ohtains a firm anchorage for tlie suture. Tlie second he 
passes in tlie same way. 

When they are tied tlie muscle is folded on itself and practi- 
cally ahortened. 




Flo. 24.— De Wecker's o|ienitio]i. The giassage nf tlie lawer suture is 
oomiilete. tho upper has piercsd thg muscle only. 

Fourth ^(aje.— Before tying the sutiirea, the opponent must 
be tenotomised. if this is thought requisite. 

This operation is now very commonly usel inatead of the 
usual advancement. If in Williams' operation (described ahove) 
the tendon is not divided, the muscle can he advanced in its 
flheath, and the muaculo-capsular advancement made. KosLer 
has recommended a procedure which is, in all essentials, this 
" modified Williams' " operation. 

It is clear that the operation of Jocqa is not in the ordinary 
sense a musculo-capsular advancement : if it deserves the 
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naiiie, this must also be given to Critchett's method, as here 
described. 

Trousseau (26) has recently suggeateil that it may be, in some 
cases, unnecessary to divide either the conjunctiva or the 
capsule to obtain an advancement of these structures, but that 
by means of what he calls a " capsular ligature " the desired 
effect may be easily obtained. 

The operation is performed as follows : — ■ 



Trousseau's Operation 

Instruments. — Si>eculum, fixation forceps, scissors, needle 
and needle -holder. 

First Sttuje. — The surgeon picks up the tendon of the muscle 
to be advanced in the forceps, graspini; it tlirouyh the con- 
junctiva, and lifts it away from the globe. Then taking a 
needle carrying a ligature, he passes it through the conjunctiya 
near the aclercKonieal junction, through the episcleral tissue, 
and then through the tendon: after running a certain distance 
under the muscle, it perforates it and comes to the surface 
again, through the conjunctiva, near the external cauthus. 

Second Stage.~~K tenotomy of the contracted muscle is per- 
formed, and the deep stitch is tied. 

A very similar suture has been used by almost all surgeons 
from the earliest days of the treatment of squint, but the 
method has not, perhaps, been so carefully studied as it has 
been by Trousseau. 

By one ot these methods the aui^eon will treat cases of 
convergent strabismus. In face of divergence, it is rarely of 
much use to perform a tenotomy ; division of the external 
rectus seldom corrects more than 5" or 7' of deviation, and 
an advancement of some form will in most cases be found 
requisite. 

Since in divergence it is more common to find good vision in 
the deviating eye, the correction of the deviation must lie as 
accurate as possible. 
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Hetkroprohia 

When there is no permanent deviation of the eyes, but only 
tt latent displace me lit (heterophoria) of email degree, bucIi 
operations as we have been describing are altogether too drastic 
for the correction of the defect. In aiich case the ophthalmic 
surgeon will usually make trial of prismatic glasses, which 
relieve the muscular strain. If, after fair trial, these prove 
inefficient, or if, from any cause, their use is impossible, he must 
try to improve the position of the muscles ; to this end partial 
tenotomy has been recommended by many suryeons. Prisms 
cannot often be worn to correct more than 7" or 8° deviation : 
this will mean a prism of about T or 8" deviating angle in each 
eye, and the glass will be very heavy. 

When the latent deviation is convergent and more than 8^, 
it will be probably necessary to divide the internal rectus of 
one eye ; the simple tenotomy may be performed as described 
above, care being taken to spare the fascial connections aa 
much aa possible. 

If the deviation ia yet smaller, and glasses cannot be worn, 
a partial tenotomy may be tried. 

Partial Tenotomy (Stevens' method) 

Instruments. — Speculum, fixation forceps, small straight 
etrabisnma scissors. 

Fird Stage. — The surgeon picks up a small fold of conjunctiva 
over the middle of the tendon and divides it, making a small 
vertical incision about 4 mm. long: if the capsule of Tenon has 
not been divide! with the conjunctiva, lie divides this by a 
second incision, laying bare the temlon. 

Second Staije. — He picks up with fine forceps the tendon 
about its middle, ami with the scissors makes a button-hole in 
it, just large enough to admit one of the blades. 

Third Stage. — From this Initton-hole he cautiously divides 
the tendon upwards and downwards to the required extent, 



44 A TEXT-BOOK OF OPHTHALMIC Ol'KEATIONS 

taking care to work under the coiijinictiva without enlarging 
the woniid in it. 

Stevens (27), for those caaes of lieterophoria which cannot be 
sufficiently corrected by a tenotomy, has suggested a metliod of 
advancement more accurate, as he claims, in adjustment than 
others. It is a modification of Critchett's operation. 

Stevens' Operation 

Piisiriimetits. — Two pairs of locking fixation forceps, scissors, 

specnlum, needles and needle-holder. 

Firxt Stage. — The surgeon lays bare the insertion of the 

muscle to be advanced, and marks the centre of the insertion 



Flc. 2B.— Stpv. 




The dotted truDRle bed shows the jAit 



by a pair of fixation forceps ; then he draws the tendon out of 
the wound until he can fix the second pair of forceps on the 
centre of the tendon, at a point such that the distance between 
the forceps is equal to the amount of udvancenient determined. 
.Second •^agc. — He then tenotomises the muscle, starting from 
the point of adhesion of the first pair of forceps and cutting up- 
and downwards. This incision is represented in the diagram 
by the line hac; from the extremities of the incision he cuts to 
the point of adhesion of the second forceps, d in the diagram. 
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and excises a triangular sectimi of Iciidon, llje distuDce ad 
being tbe amount of ailvancemenl. requiied. 

Third Stage.— The edf^ea of the cut temltm are then brought 
together and secureil by sutures. 

It is clear that only the central part of tlie tendon is advanced 
to the extent required, the edj^es being allowed to retain their 
old relations. It is not unlikely that the central stitch will 
give a little. 

In the citse of latent divergence (exaphoria),a simple tenotomy 
is not likely to give an effect of more than 5° or 6°; if the 
defect is greater than this, soma form of advancement must 
be undertaken. When the deviation is vertical (hyperphoria), 
division of the tendon has even less power of correction ; a 
tenotomy of the superior rectus allows a downward rotation of 
2° or 3° generally, and a division of the opposite inferior rectus 
has a little more effect in adjustment. Should there be any 
great vertical displacement, advancement is the only means of 
correction. In the smaller forms prisms are usually bett-er 
able to give relief, and are more accurately adaptable. 

Paralytic Squint 

The deviation following paralysis of a muscle may be 
temporary or permanent: no operation would in any case be 
undertaken for temporary paralysis. If one lateral rectus be 
paralysed, it may recover power, and yet the eye may have a 
permanent deviation from contraction ot the opponent. Under 
these circumstances the surgeon will deal with the case as if it 
were a concomitant deviation. 

If there remain permanent paresis and diplopia except in a 
certain position of the head and eyes, it may be desirable to put 
the eye into a more convenient situation, and thus relievo the 
uncomfortable strain which the attitude entails. It will usually 
be found that an advancement is preferable to a tenotomy of 
the opponent, thoiigh it may be necessary to combine the two. 

; permanent paralysis of one muscle, the surgeon 
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cannot hope to rid the patient entirely of his diplopia; if any 
operation be undertaken, it will be almost entirely for cosmetic 
reasons, and the patient should be warned that the resulting 
improvement in appearance is likely to be only temporary. In 
auch a case, again, the surgeon will make a lai^ advancement 
of the paralysed muscle combined with a free tenotomy of the 
opponent. Under certain circumstances it might be permissible, 
if this operation did not satisfy tlie patient, to make the re- 
maining lateral rectus inactive by dividing the muscular belly 
behind the attachment of the lateral elastic ligament. 

This operation is practically the original method of DieH'enbach 
tor concomitant squint, which, as we have already pointed out, 
was given up because the muscle often lost all power. This 
result, so undesirable in concomitant squint, is what wo strive 
for in dealing with the opponent of a permanently paralysed 
muscle. 

If all power of movement be permanently lost, the eyes may 
be fixed iu such a position as to occasion jjermanent diplopia; 
here the surgeon may be called upon to undertake measures 
adapted to altering the static position of the eye, by tenotomy 
or advancement, or by a combination of these operations. 

I'avalysis of one of the vertical recti, or of an oblique muscle, 
is much more dilticult to relieve, and the last has been for the 
most part regarded as irremediable by operation. Kecently there 
appeared a paper by IJr Edward Jackson (2S), suggesting that 
it wouM lie possible to overcome the disturbance due to paresis 
of the superior oblique, at least to some extent, by operation on 
the superior rectus. 

The explanation of the proposal is as follows : — 
The superior oblique has a somewhat complicated action on 
the cornea, as we have already pointed out; its functions are 
" intorsion " of the cornea and movement downward and outward. 
Should this muscle be paralysed, its functions will be taken 
over, in part at least, by other muscles. The downward rotation 
will be effected by the inferior rectus, the outward by the ex- 
ternal and the intorsion by the superior rectus. At the same 
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time there will be active inliiliition of its opponents, which will 
also assist in carrying out the required movement. Thua 
inhibition of the inferior oblique will counteract the tendency to 
extoreion, inhibition of the internus will make external rotation 
easier. The downward rotation will be facilitated by inhibition 
of the superior rectus. Unfortunately the plan of compensation 
requires that the superior rectus should be inhibited for one 
action, and should act more strongly than usual tor another. 

The inferior rectus, acting alooe in the circumstances we 
have imagined, with more powerful effort produces more 
" extorsion " than normal. The chief factor of the action of the 
superior rectus, in view of this, 
ie the power to restrain extor- 
eion, the power of elevation be- 
ing even harmful. We must, 
then, seek to increase the power 
of "intorsion" and diminish 
the power of elevation and in- 
ward rotation. All these indi- 
cations are met when we displace 
the attachment of the tendon 
outwards and backwards. The 
backward displacement acts like 
a tenotomy to diminish the 
power of the muscle in ele- 
vation, and the outward displacement is practically an ad- 
vancement to increase the " intorsional" power. 

It is a mutter of great importance to proportion the dis- 
placement of the insertion to the requirements of the case in 
band: Br Jackson reminds us that in all cases the adjustment 
is only approximate, but that if we give nature any encourage- 
ment, she will make good any remaining defect. Since the 
globe is about a sphere of 12 ram. radius, 1 mm. on the surface 
of the globe corresponds to about 5° of deviation. Remember- 
ing this relation, the surgeon can obtain very close adjustments. 
Dr Jackson's cases, quoted in the paper, prove this fully. 




28. — Jackson's ojieration. Inser- 
tiuiiofrectussDperior. TlicdotUd 
liue shows the required [iiraition. 
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JackBoii''s Operation 

IiistrianciUs. — Speculum, (ixatioii forceps, scissors, sqtiint 
hook, balf-curvai needles and needle- holder. 
First Stage. — The surgeon seizes the conjimctiva with the 
forcepa over the outer edge of the superior rectus, raising an 
antero-posterior fold, and divides it about 8 mm. behind the 
cornea, rather obliquely backwards and outwards, so that an 
incision about 10 mtn, loug is made; the inner end of this 
incision should lie over the junction of the inner and middle 
thirds of the tendon, and the outer end should lie some 3 or 4 
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Fig. 37.— Jackfton'fl operation. Sec'ttd Flo. 28.— Jickson'soporatioii. 

fbijfe: The puuga of the suture ia muscle attached to tlin 

eompletfc 



min. outside the tendon. The tendon is dissected a little from 
its connections, lifted on a squint hook and Virought to sight. 

Secoitd Staije. — The surgeon now takes the needle and passes it 
through Ihe tendon about 1 mm, beliind its insertion, at the 
junction of the inner and middle thirds. He then carries it 
under the tendon to the temporal edge; then lifting the 
posterior lip of Ihe conjunctival wound he makes the needle 
travel in the sclerotic, entering it at a chosen point, about 
5 mm. behind and external to the point of passage throi^h the 
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tendon. The extent of traverse of the sclerotic should be some 
two or three milii metres, and the point of exit shouid lie rather 
behind the point of entrance: it is, of conrae, important to 
gain a firm hold without perforating tiie Bclerotic. Finally the 
needle is brought again under the tendon and made to perforate 
it at about the jnuction of the middle and outer thirds from the 
lower to the upper surface. 

Third Stage. — Tiie tendon is divided at its insertion, care 
being taken to avoid cutting the suture, and this is tied, fixing 
the tendon in its new position. 

Landnlt, for similar paralyses, especially for those resultin"; 
from disturbance of the pulley of the superior oblique in opera- 
tions on the frontal sinus, lulvaucea the inferior rectus, and is 
said to gain good success. 

The last indication for operation on the ocular muscles was 
said to be enophthalmoa. This usually arises as a substitute 
for excision, and the matter will be dealt witli fully under this 
head. 

The operations of Motais and Parinand, in which the superior 
rectus is called upon to replace the levator palpebne superioris, 
will !>e dealt with under the head of ptosis in the next chapter. 
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Ptosis — drooping ot the tipper lid — is a condition which may 
require Biirtrical interference. It occurs as ft congenital mal- 
formation due to want of development of the levator polpehrse 
Huperioris, or as an acquired conditiou following paralyeis or 
paresis of this muscle; slight degrees of ptosis not calling for 
treatment result from lung- a tan ding hlepharospasui, or from 
swelling of the upper lid, whose weight may overtask the power 
of the levator. 

Although the lid is raised chiefly by this muscle, yet wheu 
we wish to open the eye very wide we naturally throw into 
action the froutalia. This tightens and draws up the skin over 
the eyehrnwB, and hence indirectly the skin of the lids. If the 
levator is paralysed, this accessory muscle ie the only one which 
we can call into action, and the frontalis was the first aid which 
surgeons sought to remedy the defect. 

On the other hand, the accessory muscle has none of that 
intimate association with the elevators of the globe which 
causes the movements of the two structures to have so close a 
relation with each other. 

This fact has therefore lod some surgeons, when the levator 
is paralysed, to seek to use the only other muscle possible, 
viz., the superior rectus. 

A short anatomical sketch of the structures involved in the 
various operations for ptosis is necessary for their under- 
ataniiing. 
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Tha upper lid is a fold made up of several layers covering 
the upper part ot the globe. Tlie Bkin is continuous with the 
Bkin of the brow, but is much thinner and more lissoin. It 
has little and very loose subcutaneous tissue, and the hairs are 
reduced to fine down. Under the skin is found the orbicularis 
palpebrarum, a fairly well-defined circular muscle, which, how- 
ever, sends fibres into the various other superficial muscles in 
the neighbourhood ; thus it is connected with the frontalis, the 
zygomatics, and others. It overlies the tarsal plate, and is 
attached firmly to the inner and outer tendines oculi. The 
tarsal plate is a dense fibrous mass, of a semicircular shape, 
forming the real skeleton of the lid, continuous above with the 
firm orbital fascia, and through this attached to the superior 
border of the bony orbit ; the junctions of the superior and 
inferior tarsi form the tendines oculi, which have been alluded 
to already. The posterior surface of the tarsus is lined by the 
adherent conjunctiva. 

The muscles concerned in lifting the lid are three, of which 
one, tlie levator palpebne, is the most important. This arises 
close to the rectus superior at the apex of t!ie orbit, and, passing 
forward, sends off about the equator of the globe a strong offset 
of its sheatli to join the fascial funnel. At the same level the 
muscle receives a strong hand from the underlying rectus and 
tlie tendon divides: the chief part is inserted directly iuto the 
upper border of the tarsus, but accessory bands go into the fold 
of the conjunctiva and to the skin; this last band consists very 
largely of unstriped muscle. By this insertion the levator 
draws on all the structures of the lid at once. The action of 
the frontalis is less direct; this muscle raises the brows and 
thus pute the skin of the region on the stretch ; in this way it is 
able to assist in opening the lid when a strong elfort is made, 
hut it can be seen at once that the action is very imperfect. 

The rectus superior has even less action, its power being 
limited to the band which was mentioned above as running 
. from the rectus to the levator tendon. 

It will be realised at once that, if the levator is absent 
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or paralysed, the mnvenient of the lid is seriously impairei.1. 
Operations for the relief of this condition have as their object 
a better connection between the accesBory ruuaclea and the liil. 

It has been pointed out in the opening words of this chapter 
that the forma of ptosis are multiple; the method of dealing 
with them will vary with the form. 

It is most important to assure oueself of the presence or 
absence of the levator palpebrte as an active agent. When 
this muscle is merely weak, it is often possible to assist it by 
altering its insertion in such a way that it is able to act at 
better advantage. If, on the other hand, the muscle be entirely 
inactive, either from congenital or acquired defect, such a 
procedure is inapplicable, It becomes, thei'efore, a matter of 
supreme importance to diagnose the form of ptosis correctly. 
This is usually not difficult to do ; the history will often be of 
assistance; congenital varieties are most frequently found with 
little or no power of the muscle. Acquired ptosis, except of 
very small degree, is usually due to paralysis of the levator, and 
is usually accompanied by some loss of power of the other 
muscles supplied by the third cranial nerve. 

If the surgeon is in doubt as to the power of the levator, he 
places himself in front of the patient and depresses the eyebrow 
on the aH'ected side firmly ; he tiien asks the patient to open 
the eye. Any movement of the lid must be occasioned by the 
levator, since the depression of the brow puts it out of the 
power of the frontalis to raise the lid at all. 

In congenital ptosis, when there is no action of the levator 
the muscle is often entirely absent, and the superior rectus may 
be absent also. In paralysis, even of long standing, the tendon 
of the levator will be still recognisable, and may lie used, as in 
Sourdille's operation, as a point of attachment for the frontalis. 
So long as there is any prospect of improvement of the paralysis 
there will be no question of operation, and even when the loss 
of power seems definite, attempts may be made to raise the lids 
mechanically by means of a spring attached to spectacle frames, 
before any operation is undertaken. 
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When the ptosis depends on increased weight of the lid, 
appropriate treatment, by astringents, etc., will often do all 
that is necessary. 

The earliest method of operation tor ptosis was to shorten 
the Ud so much that the pupil would be exposed and vision 
he possible under the raised margin. The skin of the lid was 
excised to a large extent ; when, however, the lid was shortened 
enough to allow vision under it, the palpebral fissure remained 
permanently open, and the cornea was exposed to all sorts and 
degrees of injury. The procedure, as a routine method of treat- 
ing all forms of ptosis, was soon allowed to drop into well- 
deserved oblivion. 

The first important improvement in the method of operating 
was due to Bowmau (I). He Buggested shortening of the 
levator tendon. It is, of course, necessary that there is a 
tendon to shorten, and, therefore, this and all other similar 
methods are inapplicable to cases of alisence. Tlie method 
consists in layin;^ bare the tendon, and either excising a piece 
or folding it on itself. 

Another operation, which Bowman su^ested, was shortening 
of the tarsal cartilage, b)' excision of a strip; this is, in effect, 
the same method as the last, since the tarsal plate may be 
regarded as the direct continuation of the tendon. These pro- 
cedures have been modified by othera, but are still useful when 
we have to deal with a weakened levator muscle. 

When the muscle is entirely inactive it is necessary to call 
ill the aid of the accessory muBcles to raise the lid ; the first 
and most obvious course was to increase the attachment of the 
frontalis to the lid. This bus been done in several ways : by 
the making of an artificial tendon between the frontalis and 
the deep tissues of the lid, either of scar tissue (Pagenatecher) 
or of gold wire (Mules). This is a simple and efficacious 
operation. By attaching the skin to the frontalis (Panaa, 
Hess) ; these operations are more severe than that of Mules 
rei^uire longer convalescence, and leave more scar. By bring- 
ing down a strip of frontalis and stitching it iuto the lid 
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(Fergus); we have no personal experience ot this method, 
whicli seems efficient. By dissecting out the tendon of the 
levator and attaching it to the frontalis (Sourdille, Angelucci); 
this regularises the pull of the frontalis, which, in Panas' 
operation, is exerted too much on the skin of the lid, and thus 
tends to produce ectropion. 

This last operation is only posaihle when tliere is a well- 
marked tendon. In all these procedures, in which the frontalis 
id used, the result is not lesthetically perfect, however good be 
the union between the lid and the muscle ; there is no con- 
nection between the movements of the eye and the frontalis ; 
even though the height of the lid he accurately adjusted in the 
mid position, the relation will be lost when the patient looks 
up or down, owing to the want of co-ordination between the 
motions. 

For this reason other surgeons (Motais, Parinaud) have 
sought to make use of the superior rectus muscle, and to 
connect this with the lid. The movements of the lid and eye 
are thus brought almost into their normal relation. The lid 
moves up and down with the eye. 

Since, however, the superior rectus is called upon to under- 
take a double duty, the upward rotation of the globe is less 
than usual ; hence there will be diplopia it the other eye have 
normal movement. Motais' operation, then, is applicable only 
U) those patients who have double ptosis. 

We have already drawn attention to the fact that the 
superior rectus is sometimes deficient in these cases, either 
from defect of the development of the whole muscular sheet, 
or from want of use (it is clear that such a patient will never 
voluntarily rotate his globe upwards, since this lifts the pupil 
entirely under the lid) ; Motais' operation demands an active 
superior rectus, and is clearly unsuitable for all cases where 
this muscle is even slightly weakened. Another defect is that 
the eye remains open during sleep, and the cornea is therefore 
exposed to attacks of keratitis. There has been, on this accouni 
a reversion towards the older forms of operation. 
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Operations fok Ptosis 
Group 1. — Shortening of lid or levator. 
(a) Excision of skin. 
(6) Excision of parte of tendon and tarsus (metliod 

of Bowman), 
(c) Folding oE tendon (method of De Lapei-aonne, 

Everbusch). 
((£) Excision of tarsus. 
Ghoup 2. — Utilising the action of the frontalis muscle. 

(a) By artificial tendon (method of Pagenatecher, 

Mules). 
(6) Altering the relation of the skin (method of 
Pan OS, Hess). 

(c) Attaching strip of frontalis to the lid (method of 

Fergus). 

(d) Attaching the tendon of the levator to the 

frontalis (mpthoti of Sourdille). 

Gboup 3. — Utilising the action of the rectus superior 
(method of Motais, Parinaud). 

Group 1 («). — The earliest method of treating ptosis by 
operation, the excision of a large piece of the skin ot the lid, is 
now never used. When the Ud was sufficiently raised by such 
excision to allow vision under the previously drooping margin, 
the cornea was permanently exposed and inflammation frequently 
followed. 

The procedure is therefore nf only historical interest, and ■ 
needs no detailed exposition, 

Group 1 (&). — The next method, due to the genius of Bowman, 
was shortening of the levator tendon. This is ot great value 
when the levator ia present hut weak. 
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Bowman's (1) Operation by shortening the 
Levator Tendon 

Iitstrameitls. — Scalpel, fixation forceps, scissors, needles 
and needle-holder. 

First HCiu/e. — The upper lid is everted, exposing the convex 
border of the tarsal plate. The surgeon makes, with the scalpel, 
an incision through the conjunctiva only, along the whole 
length of the tarsus, close to the convex border. From this he 
dissects the conjunctiva back, laying bare the tendon of tlie 
levator, which ig inserted by its chief part into the npper edge 
of the cartilage. 

Second Singe. — Holding the tendon well in view, he passes two 
or three sutures through it, about half an inch from the tarsus. 

Third Stiu/e. — He then divides the tendon in front of the 
sutures and excises the part intervening between the second 
incision and the tarsal phite, together with the extreme upper 
border ot the latter. 

Fourth Stage. — He then brings the cut edges tojjether by 
means of the sutures which were placed in the tendon before 
division. 

Gboup 1 (cX — Snellen (2) has suggested that it would be 
possible to omit the incisions, and pass sutures in such a way 
that when they were tied they would double the tendon on 
itself. 

First Stage. — The surgeon passes, from the cutaneous surface, 
a suture through all the tissues of the lid al a level just above 
the tarsal plate. 

Second Stage. — Then everting the lid he passes the needle 
through the conjunctiva and through the underlying tendon as 
high as possible: the ends emerge on the skin at a little 
distance from one another, and are tietl firmly over a roll of 
plaster or a piece of drainage tube. Three such sutures are 
necessary. 

Everlmsch (3) has modified the original suggestion of Sir 
William Bo^vman in the following way. 
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Everbusch's Operation 

tritments. — Snellen's clamp, sculpel, dissecting forceps, _ 
imedles and needle-holder. | 

I SCafff. — The aiirgeon iusei-La Snellen's clamp, pushing it 

the superior cul-de-aac aa far us posaible. Then he 

incision through skin and orbicularis, in the whole 




— Diognmmstic section of the parts concpriie<l in Evprbiiscl/ii 
o[ie™tion. Afiddlt of lemjut singe. 



length of the lid, at a line midway between the lashes and the 
eyebrow. He dissects up the lipH of this wound so as to expose 
the tendon of the levator and the tarsal plate. 

Secoiul Stage. — He then takes a suture armed at eacli end 
with a needle, and passes it through tlie exposed insertion of 
the muscle, and after a short passage on its posterior surface, of 
some 2 or 3 mm., brings it again on to the exposed surface; the 
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two ends of tlie suture, each with its own oeedie, lie on the 
anterior surfuce of tiie teudun, and the loop lies on the posterior 
surface, just beneath the conjunctiva. Now he takes each 
needle in succession, and carries it downwards in the celhilar 
space between tbe orbicularis palpebrarum muscle and the tarsal 
cartilage to the free margin of the lid, where they emerge at the 
grey line. Three such auturea are passed, one at the centre 




Folding of tsncion produced by sutures. 

and one near each side of the tendon. When tliey are tied the 
tendon is doubled on itself and brought on to the antenor 
surface of the tarsus. 

Very similar is the idea of De Laperaonne's (4) plan. 



De Lapersonne's Operation 

Iitdriimenls. — Horn or metal spatula, acalpel, dissecting 
forceps, squint hook, needlea and needle-holder. 

Mrat Stage. — The aurgeon makes an incision about 4 or 5 mm. 
above the free border of the Lid, in its wliole length, through 
akin and nrbicularia. By slight dissection he lays bare the 
tarsal cartilage, its suspensory ligament, and the insertion of the 
levator palpebra'. 
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Second Stage. — From the upper border of the cartilage, at 
each side of thia tendon, lie mnkea u email vertical incision 




through the suspensory ligament (the orbital fuscia); through 
these he is able to pass the squint hook under the tendon. 




1 



FlQ. 32. — De Laperson lie's (i])eralion. Paasana if siittirra. 

Third Stiigc. — The surgeon now takes one of the auturea and 
passes it twice through the tendon at some distance above the 
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hixik : the point of paaaage will vary witli the effect desired, 
being further hack as the defect ia greater: in tliia way, the 
points of entrance and exit being about 2 ium. apart, a small 
loop is made un the posterior surface of the tendon and both 
ends of the suture are on the anterior surface. Then the 
needie is niiide to perforate the substance of the tarsus on its 
anterior surface, and, after a short passage in this tissue, to 
reappear on the anterior surface. 

A second suture is passed in a similar path on the other side 
of the tendon. When both have been inserted, the aui^eou 
proceeds to the Firurth Stage. The muscle is cut through close 
to its insertion into the tarsus, and, if neceasary, a piece is re- 
sected. When the sutures are tied the tendon is reattached 
to the anterior surface of the tarsal plate, where it can act at 
better advantage. 

tf the drooping be not entirely overcome (Fifth S(aye) a small 
strip of the skin and orbicularis must be removed from the Hd 
and the wound closed by several sutures. 



Wolfl"s Operation 

Wolff (5) advances the levator either from the skin surface or 
from the conjunctival. His method involves division of the 
muscle; it is somewhat complicatetl and seems to iiave few 
advantages over those here doscriU'd. 

Ghoup 1 ((f). — In another case IJowman exi'iseii the greater 
part of the tarsal cartilage and reuuited the fragments. This 
method was revived by Gillet de Granduiont (6), and has been 
called after his name. 

The rlescriplion of Bowman's operation, which is to be found 
in the first volume of the Moortields' Iteports, is very imperfect, 
but suffices to show that in idea the two methods are identical, 
though perhaps differing in detail The idea is almost the same 
as that of his previous method, since the tarsal cartilage may be 
regarded as the direct continuation of the tendon. 
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GTandmont's Operation (Bowman's Second Metliod) 
The same instruments are required. 

I^rst Stays. — The surgeon inserts Snellen's clamp and makes 
an incision in tiie skin of the lid about 3 or 4 mm. above tbe 
free margin and parallel to it ; tlie incision should be about an 
inch in lengtli. 

Second Staye. — He then dissects up the skin on etich side of 
tlie wound, exposing the surface of part of the orbicularis muscle : 
tliis he excises, so tliat the underlying tarsal plate is laid bare 
almost in its entirety. 

Third Siage. — He then makes an incision tlirough the tarsal 
cartil^e from side to side about 4 mm. from the free border, and 
above this another curved with the concuvity downward, 
touching the first at either end and including in the space 
thus outlined the greater part of the tarsus. This is now 
removed. 

Fourth Stagt. — The two parts of the eartilage are brought 
together by several points of suture. It is not usually necessary 
to put any in the skin wound. 

Gruening's method is similar ; both these amount to advance- 
ment of the levator. 

Group 2 (a). — Attachment by artificial tendon. 
The first method, that of Pagenstecher, consists in passing 
two or more ellk threads down from tlie forehead through the 
lower part of the frontalis muscle and thence subcutaneousty 
almost to the lower border of the upper lid. Here they are 
made to emerge. Tlie threads are left in until pretty free 
suppuration is excited all along their course. It is hoped that 
bands of new connective tissue will form along these sinuses, 
and permanently connect the lid with the muscle. This is a 
very rough and unsatisfactory expedient. 

Mules' (7) method may be regarded as in some sense a moditi- 
cation of this. 
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Mules' Operation 

first Stage. — He commences by making a. small inusion in 
the margin of the lid about its middle, some 5 or 6 mm. long 
and about 3 mm. deep. Thia incision ia made rather behind 
the "grey line," which indictitee the plane of connective tissue 
between the lushes and the tarsal cartilage, and thus invadea 
the latter somewhat. Just above the brow a single puncture is 
made with the point of a flcalpel opposite llie middle of the 
marginal incision. 

Jii-cond St'ii/e. — Now a siiecial needle, with its eye near the 
point, ia passed from above 
downwards, entering at the 
puncture above the eyebrow, 
passing through the iower 
fibres of the frontalis, and 
emerging at one end of the 
marginal incision. It is 
now threaded with very fine 
gold wire and withdi-awn, 
carrying the wire up to tlie 
puncture. The skin of the 
eyebrow is now pushed over , 
towards the other end nf the 
marginal incision, and tiie 
needle, again unthreaded, is 
introduced a second time at 

the puncture and maile to come out at the unoccupied end of 
the marginal wound. Here it is threaded with the otiier end 
of the gold wire and withdrawn. We liave now a loop of 
gold wire embedded in the tarsal cartilage near the lid margin, 
the two ends passing out through the frontalis. The lid can be 
drawn up to any required extent by tension on these ends ; they 
must then lie twisted together to form a continuous loop, 
attaching the frontalis to the tarsal cartilage. A little care is 
needed fur this. The ends must be drawn a few millimetres 
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fiirtlier out of the woiiiiil, a probe laid on tlie skin, and the wires 
twisted rouDd uach other over this ; then tlie twiat is cut short, 
and, after witlidrawai of tlie probe, pressed down into tlie 
puncture. Tlie two little wounds may be closed, if necessary, 
by sutures. 

The gold wire, which gives rise to no irritation, acts aa a 
peruiunent artificial tendon. 

The advantages of the method are its simplicity, the absence 
of scar, and the short time of convalescence. Its disadvantageK 
are the possibility of the twist slipping, and sunie sliglit 
tenderness — which jiersists for ii long time — over the gold loop. 

Those patients on whom we have done the operation have 
been extremely pleased with the results. 

Several points have been urged i^inst this operation ; it has 
been objected that the metallic foreign body is not likely to 
remain permanently in place, in a part so constantly in motion 
as the lid, and that the wire is apt to work out after some time. 
We have never known the wire extruded, although we have 
been able to watch patients after the operation for severiil years ; 
one case was under observation for five years, and in this time 
nothing happened to impair the original satisfactory result. 

The twist is not always suiiiciently firm ; on one occasion the 
hold slipped after ulxmt forty-eight hours. It was necessary to 
search for the wire, withdraw it, and replace it by another 
length. Fortimately there was no difficulty in this proceeding ; 
the accident was the result of inexperience, and not attributable 
to any fault of the method. 

If the twist of wire ia not well bent down and bmieii, it may 
perhaps work to the surface ; this, again, is rather a reflection on 
the operator than on the operation. 

It has further been objected that the incision in tho lid 
margin leads to inversion of the lashes and trichiasis. This has 
not been our experience; on the other hand, if tho suture be 
placed merely sulicutaneoualy and not buried in the marginal 
tissues, the hold between the frontalis and the lid is much 
weakened. 
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Lastly, it ia said that the lid cannot be everted after this 
operation without risk of breaking the wire ; tins objection is 
purely theoretical ; no case of such accident ia recorded, and, in 
view of the great flexiliility of the wire, it is moat unlikely. 

To combat these points, two mollifications have recently been 
suf^'ested by Worth (8) and by Harman (9). 

The former uses specially prepared kangaroo tendon for the 
suture, and doea away with the necessity for a knot by a some- 
what complicated aud lengthy passage. The tendon is split and 
scraped with a knife to make it thin and smooth; it is soaked 
in ether to remove grease, and afterwards in a solution of 
biniodide of mercury; finally it is lubricated with sterilised 
vaseline. 

Each end is armed with a Hagedorii's needle. 



Worth's Operation 

The lield of operation in i)repiire(i, the eyebrow shaved, and 
the skin carefully washed. A general antesthetic is necessary. 

Instruments, — -The armed suture, need le -holder, scalpel, 
scissors and born spatula. 

Mrst Siage. — Two small incisions are made in the grey line of 
the mai^n, one on each side of the uiirldie line of the lid ; each 
ia about a sixth of an inch long and about the same distance 
from the fellow. A third small incision — a more puncture — is 
made about half an inch above the brow opposite the middle of 
the lid. 

Second Stage, — One of the needles is introduced at the central 
end of one of the incisions in the lid margin (B in the digram) 
and carried upward subeutaneously, until it emerges at the 
central puncture alx>ve the brow; here it is re-entered and 
carried downwards to the central end of the other incision (C in 
the diagram). There is now a subcutaneous loop of tendon with 
the two ends emerging at the marginal incisions; each needle 
in turn is entereii at the other end of the corresponding incision 
and E^ain carried upward in the subcutaneous tissue above the 
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brow, and made to emerge at a point on each side of the central 
loop (U, X, in the diagram). By drawing on the auture at B 
and C, the loop V is sunk into the tisaues: the loops at the 
marginal incisions are then drawn in and buried by traction on 
the ends at U and X, and the Ud is raised l)y this traction to 
the required extent. Finally the needles are reintroduced at 
U, X, and driven subcutaneonsly across to the opposite aides of 
the brow, emerging; at Z and Y respectively ; the ends are cut 
short, and buried by slight traction on the akin. 

This method leaves no scar, and, therefore, the cosmetic result 
is good immediately, but the shaving of the eyebrow involves a 
deformity lasting some weeks or even months; for a patient 
dependent on his appearance the metliod is not so good as that 
of Mules. 

Harman's Operation 

About the same time, Bisliop Harman suggeateil another and 
in Bome respects superior moditication- He jioints out that the 
kangaroo tendon is difficult to prepare, and draws attention to 
the statement of Worth that he was not sure of its stability in 
the tissues. 

Harman uses a fine chain of the variety known as " wove 
chain," made of very fine wire, quite smooth to the touch, and 
weighing only two grains to the inch. 

He adopts yet another path for the suture ; the essential 
difference is that he avoids splitting the lid mai^n, by burying 
the chain subcutaneously just above the roots of the laslies. In 
this way he gets over the risk of the inversion wliich he says 
may follow Mules' original procedure. The course of the suture 
can he seen easily from the diagram. The instruments required 
are the chain and a needle of the usual liayonet shape. The 
chain may bo soldered to tlie needle or secured to it by a piece 
of silk. 

The needle is introduced through the skin above the inner 
end of the brow and curried deeply upwards and outwards to a 
point (B in the diagram) just external to the centre of the brow : 
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a length of chain is drawn through, sufficient for the rest of the 
passage; about six inches are ecough. The needle is then re- 
inserted at B and passed deeply beneath the tissues of the fore- 
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head vertically downward in the subcutaneous plane ot the lid 
to a point (C in the diagram) near the lid mai^ii. 

Beinserted at C, it is passed through the tarsus to a point D 
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on the akin of the lid. Hence it passes vertically upwards to a 
point E above the eyebrow, and finally being reintroduced at E, 
it is carried to F just above tbe external angle of the brow. 

The surgeon now raises tho lid to the required extent by 
traction on the exposed ends, and when this adjustment has 
been made, cuts off the chain and buries the ends under the skin. 

The parts of the chain buried under the skin prevent the lid 
from drooping until tlie granulation tissue has <^rown up into 
the spaces. 

Hitrman recommends that the final adjustment of the height 
of the lid should be made some days after the primary operation, 
and that the ends of the chain be left long for this period, so 
as to allow of such adjustment. 

This method is but little more ditEcult than Mniea' plan ; the 
avoidance of the marginal incision ia^-considering the thickness 
of the suture employed — an improvement. One great drawback 
to the modification is that tho chain is necessarily drawu over 
considerable tracts of ekiii during its prolonged passage, and 
unless aseptic preparations have been very complete, there is a 
risk that it may be infected during this either from the skin 
itself or from the hairs o! the brow, which are not shaved. 

Group 2 (S). 

Panas' Operation 

In Panas' (10) oper;ition a fold of the skin is carried upwards 
and fixed to tho frontalis muscle. 

IiisfnimeTits. — Scalpel, dissecting forceps, horn spatula, scissors, 
squint hook, pressure forceps, needles and needle-holder. 

Of these the horn spatula and the squint hook may be 
omitted, but the latter is very useful in holding parts out of the 
surgeon '8 way. 

General aniethesia is required, and the eyebrow must be 



First Stage. — Stretching the eyelid o\'er the horn spatula, he 
makes an almost horizontal incision in the normal fold of the 
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lid, just below the brow, through skin and orbicularis, ao as to 
lay bare the orbital fascia. 

A second incision parallel with this is made through the skin 
and muscle along the eyebrow, and the bridge thus made is 
freed from its deep attachments and remains fixed only at its 
extremities. 

The width of the briilge is the measure of the height to which 




Fio. 3G.— DUgrenimatic section through U]>\tev lid nnd brow, showiiijt 
|i»rt5 concernad in Pinas' of >e ration. 

the lid will be raised by the operation. It must therefore be 
accurately estimated before the second incision ia made. From 
the lower wound two vertical cuts are made down to a point 
below the upper margin of the tarsal cartilage; hence they 
diverge almost horizontally. The central flap thus marked out 
is dissected up, and left attached only by its lower part. 

SecoTid Stage.— 'SUb surgeon now takes a needle threaded with 
thin strong silk, and passes it through the slcin and muscle 
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above the highest incision, opposite one edge of the central flap, 
Next, holding the bridge out of the way (and this may be done 
moat conveniently with the squint hook), he passes the suture 
underneath it to the central flap, which is in turn perforated at 
one corner; then he brings the suture back under the bridge 
and through muscle and akin to a point close to the point of 
entrance. A second suture is passed in the same way, holding 
the other corner of the central flap. If now the four threads 
he drawn upon, this square of skin will be drawn up through a 




Via. 36.— Panaa" o]«ratioii. SuturcB on the left aide only. 

distance corresponding to the height of the bridge, and fixed 
closely to the frontalis. It will often be found that there is 
some little eversion of the lid, and to coriect this it is often 
necessary to pass other sutures to draw up the tarsal plate before 
the first are tied, 

Taking a similar suture to those already used, the surgeon 
passes it through the skin and muscle nearer the canthua than 
the principal ones already passed, under the bridge, and, at the 
outer side of the " tendon " flap, takes hold, with the suture, of 
the orbital fascia and upper edge of the tarsal cartilage ; tlion 
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passes the suture under the bridge and through muscle and 
skin to the surface. One such is passed on each side. These, 
by drawing up the skeleton of the lid, prevent eversiou. 

Third Stage. — All four are tied over a piece of drainage 
tube, and the wounds cloeed, as far as possible, with several 
stitches. 

There are several points of disadvanlage in tliis operation. 




Fig. 37.— Psnas* o]ieration. I'oaitiou of [uirto »fter sutui 



It will he noticed that the deep surface of the bridge lies in 
contact with skin, and can only be covered from its eilges by 
growth of cells. This entails a comparatively long convalescence 
and a permanent dimpled scar, which, however, is much less 
noticeable than would be naturally expected. 

On the other hand, the connection of skin and muscle is close, 
and the possible action is the maximum. The elevation can be 
gauged with great accuracy, and the operation, though its 
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description may read slightly complex, is, as a matter of tact, 
very simple. 




Kir. 38.— ModilictttionorPanu'otientiati. 

A sliglit altenitioTi of the incision will ullow the surgeon to 
avoid the objeciioiiable coaptiition of akin to u granulating 




FiQ- 39. ^Diugiamniati 



if [arts in iiLodiQed Puuab' operatiuu. 



surface which was mentioned as tlie chief disadvantage of 
this operation. 



J 



OPERATIONS FOE PTOSIS T.i 

First Slage. — Having decided the amount of elevation desired 
— t.g. 6 inm. — and having made the first incision in the usual 
way, the aurgeon makes, at a distance equal to 3 mm. below 
the first, two others, separated by a space about 10 nmi. ; from 
the proximate edgea of these, two vertical incisiona are carried 
downwards for about 12 mm., and then turned slightly towards 
the inner and outer extremities of the lid. 

The wliole area marked out by these incisions is theD 
dissected up; two stout sutures arraetl at each end with a 
needle are passed through the skin at a distance of 6 mm, from 
the first incision at the point shown in the diagram, and then 
onward, under the loosened skin, to the first incision ; here they 
sink deeply tlirough the frontalis, to emerge above tlie brow. 
When they are drawn tight, the fold of skin is drawn up under 
the eyebrow to gaiu attachment tn the frontalis. It may be 
said that tlie attachment of the skin is not go close as that in 
the original operation, since the dermis is not divided : this 
objection caii be met by making an inciaiun across the tendon 
flap 6 mm. from the top, and passing the sutures as in Panas' 
method, but taking a hold on the upper part also of the 
tendon flap. 

An operation with a somewhat similar design is that of 
Hess (11). 

Hess' Operation 

The instruments needed are a scalpel, dissecting forceps, needles 
and needle-hob ler ; to these a horn spatula and one or more 
pairs of Spencer Wells pressure forceps may be added as of 
possible utility. 
Fird Stage. — The patient being aniesthetised, and the eyebrow 
on the iiffected side shaved, the surgeon makes an incision about 
two inches long through the skin only, in the line of the eye- 
brow, and dissects down subcutaneously almost to the free 
border of the lid in its whole length. 

Seeoiui Stage.— Thv&e sutures are needed, one for the middle 
and onii for each end of the lid. Thev are armed at each end 
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with a needle. One needle ia passed through the ekin close to 
the fissural margin of the lid and carried upwards, in the 
interval made by the previoua dissection between skin and 
orbicularis, to the first incision ; here the needle is made to 
penetrate the muscle deeply, and then brought out through the 
skin a few millimetres above the brow. The fellow needle is 
made to penetmte about 5 mm. from the entrance of the first, 
close to the lashes, and to run a parallel course to its exit. 
Similarly the two remaining sutures are passed. If. now, the 
free ends are drawn upon, tlio lid is raised, and the akin, folded 
on itself, in the position of the normal fold, is drawn up and 
makes a new adhesion to the muscle Iiigher than before The 
sutures, drawn up as high as is necessary, may Ije tied over 
drainage tube. The wound is closed sepiirately. 

This operation is very simple and requires few instrumentB, 
The scarring is imperceptible, being covere<I by the growth of 
hair in the eyebrow. The attachment of the skin to muscle ia 
not so close as in the operation of Paoas, and the frontalis, 
therefore, does not act under such favourable conditions as in 
the former case. 

Thifl point might bo secured if the first incision was carried 
through the muscle as well as the skin, and the superficial layer 
be made by the dissection to include in its upper part some of 
the fro n to-orbicular is, 

GiiOUl' 2 (c).— Fergus (12) recommends bringing a slip of the 
frontalis down and embedding it in the lid, on the front of the 
tarfial plate. 

Fergus's Operation 

First Stage. — The same instruments are neofled. The surgeon 
makes an incision in the brow, about an inch and a half long; 
he dissects upwards, so as to lay bare the stirface of the frontalis 
for some two inches and downwards between the orbicularis 
and the tarsal plate, almost to the lid margin. 

Second Stage. — He dissects up, opposite the centre of the 
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incision, a flap of the frontalis, about three -quartere of an inch 
broad, separating it on each side from the mass of the muscle 
for some two inches, and dividing it below, so that it is only 
attached by its upper posterior extremity. 

Third Stage. — Two luops of suture are passed through the 
muscle flap, and the four needles, after traversing the tarsal 
plate in its tbicknese, are brought out on the skin near the lid 
margin. Here they are tied over a piece of drainage tube. 

Fourth Staije. — The skin wound is sewn up. This operation 
is not difficult to perform on the cadaver, and seems satis- 
factory, with the exception of obliterating the normal fold of 
the lid, but we have never had an opportunity of seeing a 
patient on whom it had been performed. In the original paper 
an illustration depicts a very successful result. 

Group 2 (rf). — Another plan is to attach tlie tendon of the 
levator palpebne superioris directly to the frontalis, so that, 
when this latter muscle acts, it draws on the normal mechanism 
for raising the lid. There are two varieties of this method, 
described by Angelucci (13) and Sourdille respectively, 

Augelucci's Operation 

Instruments. — Scalpel, dissecting forceps, squint hook, seissors, 

two sutures armed with needles at each end, needle-holder. 

Fir^ Stage. — ^The surgeon makes a curved incision about an 
inch long a little below the eyebrow, and parallel to this. 
From tliis incision he dissects downward, keeping close to the 
skin, to within a quarter of an inch from the lid margin, and 
then makes a pocket under the frontalis, beneath the centre 
of the brow. 

Second Stage.— "Rq then cuts through the fibres of the 
orbicularis in a horizontal line about 3 mm. almve the upper 
border of the tarsus, and through tlie orbital fascia, laying bare, 
at once, the insertion of the levator into the tarsal plate. 

Third Stage. — He now. passes a squint hook under the tendon, 
and, drawing it forward, divides it about 4 mm. from the tarsui 
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Fourth Stage. — Now, taking the auture, he passes both 
iieedleu throng]) the tlap uf tendon, so as to leave a loop on the 
anterior surface, and carrying them upwards into the pocket 
under the brow, he makes t!]em emerge through the skin above. 
In the same way the second auture ia piiased. Wiien these are 
drawn taut, the tendon flap is brought into contact witli the 
deep surface of the frontaUs and becomes attached to this. 

Fifth Stage. — The akin wound ia sewn up. 

Angelucci recommends that the final adjustment he made 
some daya after the operation, but it would seom unwise in this 
as in other operations to interfere at such a date with the new- 
formed adhesions. 

The disadvantages of hia operation are that it ia not possible 
if the levator ia wholly absent, and that it effaces to some 
extent the normal fold of tJie lid. Sourdille'a (14) method 
aims at avoiding this slight deforjuity. 

SourdiUe's Operation 

Firai Stage. — The same instruments are needed. The sui^eon 
makes an iucision about an inch and a (juarter long, curved so 
that its two extremities are some 3 mm, below the brow and 
the summit of the convexity a little above it. The incision is 
deepened through the fronto-orlticularis. The flap thus marked 
out is dissected up, so as to lay bare the orbital fascia juat 
below the bony margin o£ the orbit. A pocket is made under 
the frontalis. 

Second Stage. — He now cuts through the fascia quite close 
to the bony attachment; a few lobules of fat present in the 
wound; these are pushed on one side and the tendon of the 
levator comes into view. The surgeon paaaes the squint hook 
behind this and pulls it well out of the wound. 

Th,i7-d Stage. — Then, taking a doubly-armed suture, he pierces 
one side of the tendon from behind forwards with both needles, 
and then, carrying them upwards, crosses the threads and pierces 
the tendon again with both needles at a higher level (suture " en 
X "). A similar auture ia passed at the other aide of the tendon. 
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Faurth Stage. — The tendon is divided behind the hook and 
the needles carried up into the pouch under the frontalis, to 
emerge on the skin after perforating this muscle. 

Fifth ^t'lge. — Lastly the skin wound is closed. 

By incising the fascia close to the bone, Sourdille thinks that 




Fio. 40.— Soardillfl'sojieratioii. The alt in 
fiap is turned down and the tandon of 
the levator drawu through nn incision 
in the orbital fascia. 



Flu. 41. — Diagram to shoT reUttoni 
in the Bual stage of Suunittle'i 
operBtian, 



the lower part will act as a pulley round which the tendon of 
the levator can play. At the same time the fold of the lid is 
not obliterated. Clearly this operation, also, is inadmissible, it 
the levator is absent. 

Group 3. — Operations making use of the superior rectus 
(methods of Motais (15) and Parinaud). 



Motais' Operation 
The inetliod of Motais is, theoretically at all events, in some 
respects more scientific than those others which we have 
already discussed. 
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InslrumeTits. — Sliarp hooks, squint hook, srissors, lixatioii 
forceps, scalpel, needles and needle-holder. 

The operiition is divided into several stages. A general 
antesthetic is not always necessary, nud when it can be ilis- 
penaed with the surgeon U much better able to judge of the 
probable success of the proceiUiie. 




Fui. 42. — Motftia' o]>eialioii. 



Fij-st St(ige. — The upper lid is everted and drawn upwards by 
a sharp hook, and the globe of the eye is drawn down by 
another, so as to expose the whole cul-de-sac of the conjunctiva. 
A horizontal incision about 15 ram. long is made in the con- 




junctiva over the insertion of the superior rectus muscle, and 
from the middle of this a second is carried upwards vertically 
until it reaches the tarsus. Then the conjunctiva and the 
capsule are dissected away from the tendon by scissora 

Se&md Stage. — The surgeon passes a squint hook under the 
bared tendon and depresses the globe with it, removing the 
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sharp hook from the sclerotic ; then seizes the middle fibres of 
the tendon 2 or 3 mm. from its insertion and divides tliem 
transversely, making an incision 3 mm. long. From the ex- 
tremitiea of this transverse incision he makes other vertical 
incisions 10 or 12 mm. in length, so as to isolate tlie middle 
portion of the tendon, which remains attached to t!ie mnscle 
only hy its posterior (upper) end. 

Third iitagc. — A small incision is made through tlie orbital 




'Diagram of purts m Gnal stage of MoUia' operation. 



fascia just above the tarsus, and the anterior surface of this 
plate is cleared slightly. 

Fourth A'(n^e.^-Th rough the fiap of tendon close to its 
anterior extremity, and from the superficiat to the deep surface, 
are passed two needles at the ends of a single silk suture, so 
that the tendon Hap is held by a loop of silk. These needles 
are then passed through the hole in the orbital fascin, and made 
to perforate the tarsal cartil^e from before backwards at a 
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point varying according to the effect required. The ends of the 
Buture are tieil over the conjunctiva, and the effect can be 
immediately observed ; if the lid is not sufficiently raised the 
needles may be withdrawn through the tarsus and reintroduced 
nearer the fiaaural margin. If the opening ia too wide, the 
BUture may be slackened a little. 

Fifth h'tfii/e. — The conjunctival wound is sewn up. 

Tlie operation is not much more difficult than advancement, 
and aeems to huvc many advantages. It ensures that relation 
between the direction of regard and height of t)ie lid which 
during waking hours at least ia almost constant, but it has 
aome disadvantages and risks; the knot on the mucous surface 
of the lid has in some instances caused very troublesome ulcera- 
tion of the cornea, which has seriously interfered with vision 
afterwards. 

In the practice of the originator no difficulty has followed in 
regard to weakening the elevators of the globe, but others have 
found this upward movement impaired, and the patients have 
complained of troublesome diplopia on looking up. 

Parinaud'B (16) Operation iias a somewhat aimilai- form, 
and is based on the same principle, i.e. tiie use of the rectus 
superior. 

Iiistrumenls — The same instruments are necessary. 

Fir^ Stage.— The upper lid is everted. Tlie surgeon grasps 
the conjunctiva near the upper edge of the tarsus and makes a 
horizontal incision through the mucous membrane parallel with 
the tarsal phite. 

Second Stage. — Rotating the eye downwards with forceps or, 
if neceasarj', with the sharp hook, he searches for the tendon of 
the rectos through the incision just made, dissecting up the 
conjunctiva as far as may be found requisite. 

ThiM Stage. — Taking a suture armed with two needles, he 
passes it under the muscle and the adjacent capsule. Each 
needle, then, is made to perforate the conjunctiva near the 
edge of the wound, and then passes through the tendon of the 
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levator palpebrys on to tlie anterior surface of the tarsal plate, 
between which and the skin it travels to the lid margin, comiug 
out close to the lashea. The points of exit Bhoulil be about 
7 or 8 mm. apart. The ends are tied over s piece of drainage 
tube. 

Compuring these two cognate methods, we see that in the 
latter the muscle, the rectus superior, is less disturbed than in 
tlie former, and therefore the results are less likely to include 
permanent diplopia on looking upwards from weakening of the 
elevator. On the other hand the adhesion between the lid and 
the adjuvant muscle is less close in the operation of Parinaud 
than in that of Motais. 

It is clear that neither of these methods are applicable unless 
the rectus superior is normally developed. Unfortunately, 
since this muscle and the levator are parts of a single muscular 
sheet, both are not infrequently affected together. 

We have already mentioned some other defects: the liability 
to diaturbaiice of the uiitscular equilibrium is enough to act aa 
a great deterrent to the general use of these procedures. 
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CHAPTER III 

OPERATIONS ON THE LID3 

A. 3H0KT preliuiinary sketch of the structure of the Iida must 
precede any account of tlie various operations which have been 
devjaed to correct their diseased conditions. 

The lids are made up of a number of planes of tissue. The 
skin ia very thin and supple, covered by very fine down, but 
haviug no baira of any size (except the eyelashes at the 
margin). There ia practically no aulwutaneoua fat; the sub- 
dermal connective tissue ia very lax, so as to allow tree, rapiii 
movements. Into this tissue effusion of blood or lymph may 
take place very rapidly and copiously; but it cannot spread 
back easily into the orbit, because the mouth of this cavity is 
closed by a atrong fascial abeet. Hence inflammation of the 
oyelids is rarely followed by orbital cellulilis. 

Under the cellular tissue, but auperticial to the fascial sheet 
just mentioned, lies the orbicularis palpebrarum, a well-marked 
circular muscle surrounding the palpebral fissure ; internally 
and externally it is anchored to the bone by a fibrous band or 
tendo oculi; the internal of these is much the stronger, and 
passes across the anterior surface of the lacrymal sac to the 
nasal process of the superior maxilla. 

Above and below, the fibres of the muscle are connected with 
the other superficial muscles in the surrounding parts. 

Under the orbicularis is another plane of cellular tissue, 
which separates the muscle from the skeleton of the lids, the 
so-called tarsal cartilages or plates. 
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These nre two masses of dense fibrous tissue, creacentic in 
outline, extending from tlie palpebral aperture into the lids; 
the upper is Ihe larger and stronger. They fuse at the inner 
and outer canthi, where they arc connected with tlio tendines 
oculj. If we trace them away from the fissure, we find that 
they thin out, at first gradually and then somewliat suddenly, 
into the fiiacial sheet which was spokeu of above as closing in 
the orbit, and thus they are attached all round the bony 
margin. 

The cellular interval in front of the tarsal cartilage is shown 
on the edge ot the lid by a thin " grey line " behind the lashes. 
This line forms one of the moat important landmarks in all lid 
operations. 

A few points in relation to all the plastic operations on the 
iids must always be in the ani^eon'a mind. The incisions which 
mark out the flaps must be planned with care before the actual 
operation is undertaken, ao that the Haps may when neceesary 
be made and placed ia tlieir new position aa rapidly aa possible. 
Ab a general rule they are almost entirely separated from the 
body, and tlierefore possess little vitality. It is all-important, 
therefore, that they should be shaped and fixed in their new 
position with as little handling and bruising as is possible, and 
that the fixing sutures should be as few as is consistent with 
safety. All such operations must be aseptic. 

For most ot them a general aniesthetic is desirable. The 
performance cannot be hurried. Each step must be made 
accurately and carefully ; on the proper performance the whole 
auccoss of the operation depends. 

Free bleeding would greatly interfere with the comfort and 
convenience of the sui^eon. The operations are usually made 
" bloodless " by the use of Snellen's clamp. 

In passing sutures, it is well, when possible, to pierce the 
movable flap first, and then to pass the suture through the lid 
at the selected point. 

The first dressing should be left on for two or even three 
days without disturbance; at the end of three days it Is usually 
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safe to remove superficial sutures, but deep ones may be left in 
for fire or seven days. 

Congenital Deformities 

CoDgenital defonnitiea of tlie lids, of sufficient importance to 
need operation, are among the rarities of ophthalmic surgery. 
When they exist they may affect the lid in almost any part ; 
the commonest deformities are, perhaps, the following: epican- 
thus, coloboma, distichiasis, and maldevelopment of the puncta 
lacrymalia and canaliculi. This last condition will, most 
naturally, be dealt with under the head of the lacrymal 
apparatus. 

Epicanthus may be divided into two varieties, which may be 
called: (1) simple or temporary, and (2) permanent or "mask- 
like" epicanthus. The former is found, usually in young 
children, as a small fold of skin with the free concavity down- 
wards and outwards, bridging over the inner eanthus, and thus 
giving rise to a trifling deformity ; rarely tlie fold looks upwards 
and outwards, 

It can at once he made to disappear by pinching up the skin 
over the bridge of the nose, and in most cases it vanishes 
spontaneously with the growth of the child as the bridge of the 
nose develops. 

It is, therefore, most inadvisable to operate during childhood, 
unless and until it has become clear that no improvement is to 
be expected from natural growth. Should an operation have 
been performed and the bone undergo ita normal development 
afterwards, the scar will yield and from a line, become an area, 
which from its prominent position is more disfiguring than the 
condition for which it was undertaken. If, owing to any 
defect ot bony growth, the failure of disappearance ia permanent, 
some operation may be justifiable. 

The procedure moat frequently adopted is that devised by 
Von Ammon. 
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Von Amnion's Operation 

Ttuti-umerUi, — Scalpel, dissecting forcepa, scissors, needles and 

holder. 

First Stage. — The surgeon estimates the amount of skin, 
which must be removed, by pinching it up over the defective 
bridge of the nose. He marks out the extent of this area with 
a pencil. 

Second Stage. — With the scalpel and forceps he excises the 
fold marked out. 

Third Stage. — He brings the edges of the wound together 
with several sutures. The tension of the stitches holds the 
folds stretched out. Healing is usually rapid, and the resulting 
Bcar is a mere line. 

De Wecker's Operation 

A slight modification of tliis method was descrihetl by De 
Wecker. The same instruments are needed. 

First Stage. — The surgeon picks up the fold of skin over the 
bridge of the nose, as in the former method, and pushes two or 
three needles through it, from side to side, leaving them 
transSxing the fold. 

Second Stage. — The fold, thus isolated, is cut off with scalpel 
and forceps. 

Third Stage. — The needles and their sutures are now drawn 
through completely and the wound closed by tying the ends of 
the threads, 

Wicherkiewicz' Operation 

Wicherkiewicz (1) published a short account of an operation 
whicli he has devised for this deformity. Since the fold covers 
the inner canthus and runs down and up into the lids, the 
6urgeon should endeavour by his operation to aHect the centre 
of the fold more than the lateral regions. Wicherkiewicz haa 
had this in view. 

First Stage. — From a point about 1 cm. away from the internal 
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canthus, and in the 8an)e horizontal line, the surgeon makes two 
diverging incisions, enclosing an angle of about 60° and reaching 
almost to the base of the fohl. From the extremities o£ these 
two others are cut converging to a point about 5 or 6 mm. 
nearer the canthus, and thus meeting at a larger angle than the 
first. These four lines mark out a trapezoid of skin, witli a re- 
entering angle towards the base of the told. 

fieeond S(<ir/e. — The skin contained within this area is then 




Via. 15. — Wlclierkienitz' operution. The ai'iier Egan ihons tlie area 
or skin removed ; the loner, tlm linal reenlt. 

removed, und the edges of the raw area brought together by 
means of five sutures. 



In the more severe degrees epicanthus is combined witli im- 
perfect development of the face, and is, in fact, only a part of 
this condition. The skin is tight and unwrinkled ; the pal- 
pebral iisBures are small, and there is a want of expression 
and general fixity of appearance which has suggested the name 
" mask-like " epicanthus for the state. It has been noted in some 
cases that there is, associated with the deformity of the lids, 
wrinkling of the brows from overactioii of the frontalis muscle. 
Whether this overoclion is secondary to the maldevelopment of 
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the lida, or primary, arresting by preaaure the proper powth of 
the bonea, as Bome have suggested, may be left iindecided. 
There is no doubt that all the bones of the r^on, as well as the 
skin and muscles, are abnormal. The result ia an undue tight- 
nesa of the skin. 

In auch casea Foggin (2) has proposed to deal with the 
deformity in the following way, with the object of slackening 
the tension of the tiaaues and thus removing the obstacle to the 
normal bony growth. 

Foggin's Operation 
Instruments. — A tenotomy or linear cataract knife, needles, 
needle-holder, specially shaped lead plates over which to tie 
the sutures. 
First Stage. — The surgeon passes the knife through the skin 
at the side of the glabella, and separates, subcutaneously, all 
parts from the nasal bonea and their immediate neighbourhood. 
Second Stage. — He is now able to pick up a fold of skin in the 
region of the defective bridge of the nose large enough to form a 
bridge. 

He passes the sutures through this fold from side to side, and 
ties tliem through holes in the specially prepared lead plates. 

COLOBOMA 

Coloboma of the lid ia never a common deforniiLy, and very 
seldom so marked as to require operation. When it occurs it 
is found as a more or less deep notch in the upper or the lower 
lid. Although it would seem probable that the notch be due to 
some imperfect closure of the fauial clefts, yet it is hard to 
explain the varieties of position by any reference to the known 
facta of the development of the face. The malformation of the 
lid is not unfrequently associateil with coloboma of tlie choroid, 
which, of course, cannot be due to defective closure of the facial 
clefts. 

The coloboma ia usually a mere nick in the Hit margin, only 
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to be discovered on careful observation ami readily passed over ; 
sncb, therefore, needs no treatment. If the notch be sn large as 
to expose the cornea peniiaDently in whole or part, it will 
probably be advisable to close it, not only for the deformity, but 
also to prevent injury of the cornea from foreign bodies. The 
operation may be considered as a form of tarsorrhaphy, a pro- 
cedure which will be described fully later. 

The margins of the gap must be pared and the raw edges 
brought together and fixed accurately in apposition by several 
sutures. 

The chief difficulty of dealing with culobonut of the iipjier lid 
is to make a satisfactory margin by operation. Pescbel (3) 
describes a method of procedure which he adopted in a case of 
traumatic coloboma, with good results; the chief point in it is, 
that he makes a rectangular gap in the tarsal plate, by excising 
the triangular area on each side of the unclosed wound, and fills 
it by displacing a similuily shaped piece of the cartilage down- 
wardtj. The operation seems, at first siglit, imnecesaarily eoiiiplax, 
but the regularisation of the margin is a point of real importance, 
and further experience of the operation is necessary before it 
can be decided whether it be preserved or not. 

DIST1CHIA313 

Occasionally the lashea are arranged iu two rows, of which 
the posterior is inverted and bnishes against the eye. This 
condition is known as distichiaais, and requires operation eome- 
timea. It may be considered for practical purposes a subvariety 
of trichiasis, and should be dealt with by one of the methods 
which will be described under that head. 

Lastly, the puncta lacrymalia may be congonitally deformed. 
These conditions will be found treated of in the chapter on the 
Icicrymal apparatus. 

OrKKATlOKS FOE AciJUIHED LUSEASE OF THE LiD 

The conditions of lite lida in disease which may require 

operation are numerous; among the most important are two, 
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which relate chiefly to the position of the lid-mnrgin and the 
lashes. 

Often, from one cause or another, the lashes are turned 
inwards and brush against the globo. This condition, known 
as trichiasis, or, in the more marked degrees when the whole 
margin is inverted, as entropion, is boili inconvenient and 
dangerous— inconvenient because the brushing lashes give rise 
to constant discomfort; dangerous Ijecause the friction gives 
rise to opacity and frequently to ulceration of the cornea, which 
may be entirely destroyed as a result. 

It is therefore necessary, as well tor hygienic as for cosmetic 
reasons, to correct any such (ietormity. 

On the other hand, the lid may tall or be drawn away 
from normal apposition with the globe — a condition known 
as ectropion, because the palpebral conjunctiva is turned 
outwards. 

The eye here is unusually exposed to injury owing to the 
absence of the normal protecliou. The cornea is in some cases 
always exposed, and therefore its epithelium becomes dry and 
tliickened. 

If the lower lid be affected there ia more or less constant 
overflow of tears, which causes eczema of the face, and the 
exposed mucous membrane is constantly inflamed and unsightly. 

Entkopion 

Entropion is due either to irregular spasm of the orbicularis 
or to cicatricial contraction of the deeper structures of the lid. 
Spasmodic entropion always affects the lower lid, and is rare 
except in advanced age. The tarsal cartilage in the upper lid 
is too strong for the orbicularis to bend. 

It often happens, when in an old person the eye has been 
kept bandaged for some days, as after an operation, that, when 
the bandage is removed, the lower lid is found doubled on itself 
and ite lashes turned downwards into the cul-de-sac. 

When this occurs, it is always a troublesome complication, 
and may lead to the patient's undoing. The lashes not only act 
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as a mechanical irritant, but oElen introduce micro-organisma 
into the eye, which may interfere with the normal healing, 

SometimeB tlie lid may be replaced by simple means until the 
bandages can safety be discarded. Then no operation will be 
necessary, the recovery being spontaneous. l!e position can 
always be effected temporarily by the finger, drawing the skin 
of the lid downwards and rolling out the inverted margin and 
the lashes. 

When thus replaced, the lid may be held in position by 
contractile collodion or strapping; or if these are insufficient, 
sutures may be passed as follows: — The surgeon takes a suture 
with a needle at each end ; he makes one of the needles pierce 
the skin close to the lashes, and descend subcutaneously in a 
vertical direction to the lowest fold of the lid, where it emerges. 
The second needle is passed subcutaneonsly along a parallel 
line, making entrance and exit at points about one-eighth or 
one-sixth of an inch from the course of the first needle. 

One such suture is paseed at each extremity of the middle 
third of the !id. When pulled tight and tied round a drainage 
tube, the skin of the lid between the paints of entrance and 
exit is wrinkled up into folds, and the lashes are everted. 

These sutures should be left in until the healing ot the 
original wound is completed and the bandages are finally left off. 

If the vicious habit still continues, and the entropion returns 
after the removal of the sutures, the redundant skin and the 
underlying portion of the oi bicularis must be removed. 

For this operation a general ansesthetic is usually necessary, 
but it may sometimes be performed without. 

The instruments needed are a Beer's knife, curved scissors, 
dissecting forceps, needles and needle-holder ; a horn speculum 
may he added. 

An incision is made about 3 mm. from the hisbes in the 
whole length of the lid. This is made most easily by stabbing 
the Beer's knife through the skin with the edge forwarfls. and 
then running it alung as fur as is necessary, the back resting on 
the lid. 
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A Becond crescentic inctsiun is made (more readily wilh 
sctBSora than with a knife) below tbis, joining the first at each 
extremity. The contained skin and the underlying muscle are 
rapidly removed, and the edges brouglit together by three or 
four sutures. 

When the tissues ot the hd are very loose, it makes the 
operation easier to put them on the stretch by the flat horn. 

The resulting scar is small and readily overlooked. Tlie 
cure is usually complete and permanent. 

CiCATHIClAL EnTKOI-IOS 

Cicatricial entropion depends for the most part on one of two 
causes — it is due either to some contrsiction of the fibrous tissue 
about the individual hair- follicles, or to the deposition and 
subsequent contraction of new fibrous tisane, laid down during 
an attack of chronic conjunctivitis, in the subconjunctival 
tissue and the posterior layers of tlie tarsal plate. Clearly tha 
result will differ in degree with the form and extent of the 
contraction. 

In the former instances the tarsal cartilage will preserve, 
almost if not quite intact, its normal curvature; in the latter 
the bent tarsal cartilage will form a prominent angle, as the 
result of the forcible contraction. 

Treatment will vary with the form and degree of deformity. 
The typical cause of the former variety of trichiasis — that 
m which the deformity is almost confined to the maldirection 
of individual lashes — is long-standing blepharitis. In such 
instances the lid margin is much deformed, and treatment may 
be confined to the immediate edge without attacking the 
remainder of the lid. 

Many operations have been devised, having for their aim the 
reconstniclion of the normal lid margin, or merely the removal 
of the lashes from the danger zone. 

When only a few cilia are malplaced, we may deal with them 
individually in many ways — by repeated epilation, by electrolysis 
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or exciBioD of the affected Inilbs, or by attempting to alter tlie 
direction of the several liairs. 

Practically epilation is often the moat convenient. The hair 
must be seiiied near tlie root with amooth forceps and drawn 
firmly out of tlie follicle ; any jerk is liable to break the hair, 
whose sharp end will lie more irritating than ever. 

The removal of the hairs must be repeateil as often as they 
grow, but patients soon learn to pull them out for themselves, 
and often become very skiKui in the little operation. 

It has been suggested that, since the faulty direction of the 
hair is largely due to the maldirection of the mouth of the hair ' 
follicle, we might make a new track for the lash which would ' 
modify its position. 

To effect this we introduce a small curved needle down the 
opening of the hair follicle, and force it onwards to the point at 
which it is desired to bring the hair. We then thread the lash 
into the eye, and, withdrawing the needle, bring the ksh in 
the new track ; but, unfortunately, when the lash is thrown off 
the new hair will almost certainly retake the old curve. 

A better method is destruction of the hair follicle by electrolysis. 

If more than a few hairs, or if all in one region of the lid are 
affected, such methods as epilation and electrolysis are not 
advisable, since by removing the lashes they rob the eye of ita 
normal guards. 

The surgeon must, therefore, adopt some other method, so 
that the laahes may be preserveii, but put into a position where 
they will not damage the eye. 

The choice of the procedure will vary with the amount of 
deformity. It is necessary in all eases to be sure, if possible, 
that the cicatricial contraction has run its full course, otherwise 
an operation which is eflicienl when done may prove in six 
months entirely inadequate. 

The earlier aurgejns, in treating entropion, did not sufficiently 
recognise tlie importance of preserving the lashes, Flarer, 
indeed, suggosLsd the excision of the whole lash-bearing zone, by 
two incisions, one in the grey line and the other above the roots 
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of the hairs on the skin ; the inconvenience of the results were 
soon apparent, but the operation is of historical importance, 
because it is the ancestor of many others, having for their aim 
the removal of the lashes from the margin. One of the first 
modifications, still not infrequently performed, is that of Arlt. 
In this, the lasli-bearing area is raised as a bridge from the lid by 
means of two incisions ; a piece of skin ia excised from the lid 
above the bridge flap, and the bridge ia reseated higher \ip. 
There is left a raw area near the lid margin, which filla up by 
granulation. 

This involves a somewhat lengthy convalescence, and various 
methods of filling the gap have been suggested. Some fijl with 
skin; this has a radical defect, since the downy hairs of the 
skin are brought into contact with the cornea, at the lid margin, 
and give rise to as much irritation as the lashes. Others fill 
with mucous membrane, a much better plan, and one most 
valuable when the deformity depends on malformation of the 
lid margin only. 

Van Millingen'a operation, or some modification thereof, is 
the beat way of applying this method. It is simple, applicable 
to either lid, and the convalescence is abort. 

It has already been remarked that the chief cauae of cicatricial 
entropion is to l>e sought in the increased curvature of the tarsal 
plate which follows the deposition of fibrous tissue in the deep 
subconjunctival layers; so long as this structure retains its 
faulty shape no real cure ia possible. The tarsus in old trachoma 
forms a prominent angle directed forwards: this angle ia. 
situated some five milliruetrea above the free edge of the lid, 
at tlie point where the normal curve of the lid is steepest. 

Unless this malformation be corrected, the entropion cannot 
be cured. The offending angle has been attacked from both its 
cutaneous and its conjunctival surfaces : the latter procedure is 
the characteristic feature of the operations of Williams and 
Lagleyze; the former route is chosen by Streatfield, Snellen, 
Knapp, and Barrett. 

The principle ot the former operations ia to divide the tarsal. 
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pkte from the inner side and to trust that the cicatricial 
luuterial thrown out iu the course of healing will act as a 
wedge between the edges ol the plate and thus correct the 
curvature, an expectation whicli is not aiwnya juatiBed, especially 
when the deformity is extreme. 

On tlie other hand, tlie surgeons who attack the cartilage 
from tlie anterior surface, for the most (lart actually excise so 
iimch of the tissue as may he necessary lo allow the plate to 
resume its proper curve; this met!io<l, therefore, if a little 
more severe, is better able to deal with the worst cases. There 
is another point, loo, which must be borne in mind. If the 
tarsus is divided from the conjunctiva, the wound cannot lie 
kept aseptic, because it is in communication with the con- 
junctival sac, which in these patient-s is always swarming with 
micro-organisms. Sometimes there follows some pkinful sup- 
puration of the lids. 

Anagnoatakis tried to bend the cartilage straight by iiiereasin<' 
the tension on its anterior surface; lie stitched the ekia up 
tight to the upper border of the cartilage without any division 
of the latter His method found few followers, but has been 
utilised, in conjunction with division of the tarsal plate, by 
Williams, and in almost its original form by Hotz. 

Operations von Cicatricial Estkopiox 
Group 1. — Destruction of the individual affected hoirs. 
Groui" 2, — Reposition of individual hairs. 
Group 3. — Complete removal of the lash-bearing area. 
Gbodp 4. — Removal of hairs from danper-zone. 

(a) Removal leaving a raw surface at the lid margin. 

(t) Raw surface filled by skin. 

(c) Raw surface filled with mucous membrane. 
Group 5. — Correction of faulty curvature of tarsus. 

(a) By tension (method of Anagnostakis). 

(fc) By division ot the tarsus from the conjunctival 
surface. 

(c) By division of the tarsus from Ihe anterior surface. 
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Tlie operations belonging to the first three groups have been 
Biifficiently dealt with in the general summary of methods. 
We may pass, then, immediately to the operations of Group 4. 

Arlt'e Operation 
Indt-umenis. — Scalpel, Snellen's clamp, diasecting forceps, 

scissors, needles and needle-holder. 
First Stage. — The surgeon makes an incision in the grey line 
throughout the whole length of the lid, of a depth sufficient to 
pass above the hair follicles, ie. alwut 4 mm. deep. 
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Via. 46. — Aril's operation. In the ujijier diagram tbe parta are aliowD at the 
end of tba third ttagt. The lower ucliona regireaent the iteond, third, and 
fourth stages. 

Second Stage. — He marks out on the lid a semilimar area, 
having its lower border horizontal, about 6 mm. above the free 
border of the lid, extending the whole length of the lid, and 
having its greatest height about 5 mm. 

Third Stage. — He excises- the skin within the semilunar 
incisions, leaving a large raw surface. 
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Fourth Stage.— He draws up the flap of akin which hears the 
lashes and stitches it to the upper margin of ttie raw surface. 

This method is fairly effectual as a means of lifting the cilia 
from the danger zone, hut it entails a somewhat tedious 
convalescence, since the raw area which is left at the lid manjin 
after lifting up the cilia is only slowly covered by epithelium 
by extension from the surrounding parts. 

GitouP 4 (i). — The operation has been modified in various 
ways. Of these, Spencer Watson's (5) method deserves notice. 

Spencer Watson's Operation for Complete Trichiasis 

The same instruments are needed. 
First Staije. — The surgeon makes an incision above the roots 
i of the lashes down to the 

tarsal cartilage, along the 
whole length of the lid, and, 
by a second incision in the 
grey line, separates a long 
bridge of tissue which con- 
tains all the hair follicles. 

Seamd Stage. — A third 
(curved) incision is made, 
starting about 6 mm. from 
one extremity of the first, 
and, after enclosing an island 
of skin, ending at about 6 
mm. from the opposite ex- 
tremity ; this, like the first, 
goes down to the tarsal 
cartil^e. The tissues above 
the woimd are lightly dis- 
sected back. 

Third Stage. — Into the gap 
thus made the bridge of skin 
which bears the lashes is passed, over the island, and the parts. 
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are secured in Lheir new position by several points of suture. 
The lower margin of the island is united to the tissues of the 
lid which formed the posterior lip of the wound in the grey 
line, and forms the margin of the lid. 

This modification is a great advance on the original operation 
of Arlt. No raw surface is left which has to be covered by 

1 1 






FlO. 4B.— Spencer WaUon'a oper 
tion. ThinI slnye, ahowing ro 



Fin. i8. — Spencer Watson'H aperaCion. 
£jui of lecoiid ilage, sboHUig the 
g&p mode b; dissection above the 
island. 



the slow growth of epithelium from the edges, and, further, the 
tension of the stitches tends to evert the lower edge oE the 
tarsus. 

On the other hand, it has one serious disadvantage: the 
island of skin which is brought down from the lid to form the 
new lid margin remains skin in all respects, and gives rise to 



98 A TEXT-liOOK OF OPHTHALMIC OPERATIONS 

much irritation ot the eye by means of its fine downy hairs. 
This irritation may be a little less than that for which the 
operation was performed. 

In some oases of entropion the deformity affects only one 
or other end of the lid; the laahes at the inner or outer cantbua 
are incurved, while the remainder have a normal direction. 
In such it is specially tempting to choose the " partial " 
operation of Spencer Watson, hut the surgeon must bear in 
miiid the caution alread)' given, and must be sure that the 
contraction has run its full course ; it further contraction occur, 
it is certain that the deformity, though remedied at the time, 
will soon reappear, and the apparent success will be changed 
to obvious failure. 

It haa been implied in the preceding lines that the method 
is only suitable for those cases iu which the canthal laahes 
alone are affected. A glance at the design of the opitrtttion 
will show the reason. 

Spencer Watson's Operation / * 

InMrumenis. — Snellen's clamp, dissection forceps, scalpel, 
scissors, needles and needle-holder. The Snellen's clamp, 
though not absolutely necessary, ia a great convenience 
for these delicate operations, as it makes the field blood- 
less. It nmat be put on and screwed tight after the 
patient is anaesthetised. 
First Stage.— the surgeon divides the atlected area of the 
lid into two planes by making an incision in the grey line 
extending a little beyond the region of the inturned laahes. 
He gradually deepens it until it is about 6 mm. in depth, 
being careful to keep behind the hair folliclea and close to the ■ 
tarsal cartilage. 

Secorui Stage.— hi the anterior plane of the region thus 
divided two elongated flaps are marked out and separated— the 
lower, about 6 mm. in breadth in its whole extent, contain- 
ing all the aflected hair follicles, and having its base toward the 
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centre of the lid ; the upper, a very elongated triant^le, narrowing 
from its base, about 3 mm. wide, where it is attached near the 
cantliua, to its apex, directed toward the middle of the lid. 

The inciaionH whicli mark ihe flaps out may be made with 
sharp scissors more evenly than wiih a knife. 

The llapa are attached to the body only by their bases, and 
therefore have very liltle vitalitj'. The surgeon must take 
great care while makint; them not to bruise the tiaaues more 
than is unavoidable, and must notice that the flap which carries 
the lashes is attached towards the centre oF the lid. If the 
flaps are cut in the reverse direction, the line of the lashes is 
broken and the deformity is accentuated. 

Third Sla-ge. — The Haps are now shifted; the lower is slid 
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uirtml). The fla;i9 are abown n 



upwards under the upper so that the lashes are lifted out of the 
dangerous position, and the upper (ills in the gap left between 
the lashes and the free border. A suture at the extremity 
of each flap fixes them to their new bed. If necessary, other 
additional etitclies may be used to hold the parla in position, 
but the delicacy of the Haps forbids the use of many. A dry 
dressing should be kept on tor about four days, at the end of 
which the stitches may be removed. 

' This little operation has many good points in suitable cases, 
but it will be noticed that the tissue which is brought down to 
the edge of the lid is true skin, covered with down; and if 
there be any further contraction, this will be inverted and may 
be very irritating. 

In the original description of his operation, in vol. vii, of the 
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Sfoorfields Reports, the flaps are cut so that the line of the 
lashes ia broken ; in the particular case which was thus operated 
on the lashes were in two iliBtinct rows; tlie lower fell over 
and hid the break, Spencer Watson suggests the placing now 
usually adopted, and points out that by making the flaps long 
the operation may be extended to cases in which the whole lid 
is affected, thus anticipafing the methods of Gayet and Vosaius. 

Group 4 (c). — If the surgeon desire to make a new margin 
to the lid, it is better to choose an operation such as that of 
Van Millingen (7), and called " margino-plaaty." Van Millingen 
suggested that the lid margin should he reconstructed from 
mucous membrane taken from the patient's lip or some other 
convenient place. His method has, in turn, been modified by 
many surgeons, who have striven to make the implantation of 
the flap more speedy and secure : the special modification 
which we have found useful was suggested by Mntermilch (8), 

Van Millingen's Operation (modification of JIutermilcli) 
For this the same instruments are necessary as before. 
We may consider the procedure in four stages : — 
First St igi. — \n incision is made in the grey line of the lid- 
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Fig. 51.— Vftn MillingeD's opention. 

margin along the whole length, which therefore divides the 
tissues into two planes ; the one in front should contain all the 
hair-bulbs, while the posterior consists of the tarsal cartilage 
and conjunctiva. The wound is cautiously deepened along its 
whole length until it is about 3 mm. deep. It forme a very 
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, oval, with pointed extremitiea By sniall inciBions 
at the extremities the wouud is made rectangular, bo aa to offer 
a shape more easily filled by a mucouB membrane flap. The 
surgeoE must now carefully examine the posterior lip of the 
wound to see if any hair-bulbs have been left adherent to the 
tarsal cartilage. Each so found must be cfirefully dissected out. 
Second Stage. — Tlie next stage is that of placing the sutures 
to hold the Hap in positiun, and this is the chief advance of 
Mutermilch's method. The flap tu be transplanted is, as will 
be seen, completely separated from nil its attachment, and 
therefore has a low vitality. If it is much wounded by needles, 
etc., it is not unUkely to die. On the other hand, unless it is 
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Fio. 53. — Van Millingcio'a operation. Mutermiloli's modifiuatioii 
kept firmly in contact with living tissues, it receives no nourish- 
ment, and cannot fail to succumb. 

These two important points are both satisfied by the method 
now to be described. The sui^eon passes a needle with a fairly 
long suture through the anterior plane of tissue and brings it 
out close to the skin at the anterior lip of the wound ; then, 
reintroducing the needle close to the skin in the posterior plane, 
be brings it out on the conjunctival surface. 

In this way a loop is left lying free across the floor of the 
marginal wound. Three or four such sutures are passed at 
equal intervals, about 8 mm. apart. To prevent the loops 
becoming entangled, it is well to pass under them a hook or 
a pair of forceps, which must then be entrusted to an assistant. 
All bleeding must be carefully stopped. 
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Third Staye. — The surgeon now marks out the flap of mucous 
membraDe, usually on the lower Up ot the patient. It must be 
about as long as the incision in the lip, iind about 5 or 6 mm. 
broad. It is most easy to cut the two long incisions with a 
Beer's knife, running the point just under tlie mucous 
membrane, with the back turned against the tissues of the Up. 
The two short terminal incisions and the exsection can be 
performed with scissors. 

The Hap should be mucous membrane only. The surgeon 
spreads it out on his finger, with the mucous surface against 
the skin, and rapidly cuts off all the submucous tissue. 

Fourth Stage. — The flap is now slipped under the loops of the 
sutures, so that the two raw surfaces of the tiap Hod the wound 
are in contact. Then the ends of the sutures are drawn taut 
and the flap pressed firmly down into the lied prepared for it. 

The sutures are not tied, but the ends fixed by collodion to 
the brow and cheek. A dry aseptic pad is bandaged over the 
eye, and should he left untouched for three days. At the end 
of that time the graft should have taken hold, and on the fifth 
day the sutures may be drawn carefully out. 

The chief point in the success of the operation is the accurate 
adjustment ot the flap to the raw surface. To favour this, all 
bleeding from the wound must have stopped before the flap be 
placed in positioo, or the blood collecting will raise the new 
graft from its bed. 

Some operation such as the last is specially suitable for cases 
of deformity of the lid margin from old blepharitis. 

Story's Operation for Entropion ("St Mark's 
Hospital Operation ") 

Storj' (9) employs the operation of murgi no -plasty (or, as 
Benson calls it, blepharoplasty) in a rather different form. 

Instruments. — Snellen's clamp, von Graefe's knife, Up clamp, 
Bciasors, dissecting forceps, needles and needle-holder. 

First Stage. — The surgeon Imving placed the clamp on the lid. 
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makes with the knife an incision in the grey line, along tlie 
whole length of the lid, splitting this so that all the hair 
hulbs are in the anterior layer. If any are left in the posterior, 
they must be removed by dissection. Story recommends that 
this incision should not be deep. Benson (10) lays stress on the 
great depth of the incision, which should be, he says, at least a 
quarter of an inch deep. In each case it must be the same depth 
throughout. No terminal incisions are made. 

SeeoTul Staije. — A clamp is now applied to the patient's lip, 
and two parallel incisions are made through the mucous mem- 
brane with the knife marking out an area rather shorter than 
the hd wound. The ends of the two incisions are then joined 
by short converging cuts, so that the whole tiap thus marked 
out is in shape a rectangle with an equilateral triangle at each 
end, the length being about five times the breadth. 

Third Stage. — This Hap is now dissected up with scissors and 
forceps, and laid, mucous surface down, on the surgeon's finger. 
From the deep surface he cuts away all the submucous fat anil 
connective tissue. 

Fo-urtk Sl'.ige. — Story fixes the fiap into the wound in the lid 
mai^n in the following way. He takes a silk suture in a fine 
curved needle and ties a knot on it at some little distance from 
the end; then he passes the needle through the flap from its 
snperticial to its deep surface until the knot brings up t^ainet 
the mucous membrane. 

This doue, he enters the needle into one end o£ the wound 
and brings it out on the edge of the lid beyond the incision. A 
similar suture is used to secure the other end of the flap in place. 
The extremities being fixei.1, the edges are also secured by two or 
three points of suture to the corresponding edges of the wound. 

When the clamp is taken off there is pretty free hEemorrbage, 
but this does no harm. 

The flap, immediately after the operation, is quite white in 
colour ; within twenty-four hours it becomes almost black, and 
in another twenty-four it has regained almost its normal tint 
(Benson), 
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Very recently, Dr Harrison Butler (11) has Buggested an 
important modification of Spencer Wataon'a partial operation : 
he has found the chief drawback tu be the fine hairs on the skin 
flap which is transported to the lid mnrgiii, and proposes to 
avoid this inconvenience in the following way. After cutting 
the flaps in the usual way, he truncates the upper triangular 
flap, leaving its base some two or three milHnietres long. ^Vhen 
the lash-bearing skin is sutured into position, this short Hap is 
brought down and fixed between the apex oE the former and 
the tarsal plate. By it the lashes are held away from the lid 
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Fio. 63.— Story's ojiei 
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margin, hut there is left a raw triangle, corresponding to the 
part absciaed from the upper flap. 

This is filled with a strip of mucous memhrane. 

Grohp 5 («). — The operation of Anagnostakis (12) depends 
for its value on fixing the area of skin which bears the lashes 
up to the superior part of the tarsal plate ; hy the tension thus 
established the inversion is overcome, and the cartilage itself 
straightened to some extent. 

Operation of Anagnostakis 

Instruments. — Horn-plate (or Snellen's clamp), scaliiel, dissect- 
ing forceps, scissors, needles and needle-holder. 
Firfi Stage. — An incision is made in the skin along the whole 
leugtb of the lid, about 6 millimetres above the free margin. 
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By drawing on the skin, the wound ia spread out ao as to expose 
a large surface of the orbicularis palpebrarum. 

Sewnd Slaijt. — The exposed muscular fibres are excised, ho 
that the taraul plate is laid bare in almost its whole extent. 

Third Stage. — Tliis consiata in the pasaage of the sutures. 
Three are uauaHy sufficient. Each ia passed first through the 
upper part of the tarsal plate, entering and emerging on the 
anterior exposed surface, and taking firm hold of the fibrous 
tissue, thence it passes through the skin below the primary 
incision, near the roots of the lashes. When the sutures are 
tied the lashes are drawn up and everted. At the same time the 
tension on the stitches somewhat corrects the faulty curvature 
of the tarsal cartilage. 

Hotz (13) has published a slight modification of this operation. 
The sutures are passed through the skin below the incision, and, 
after perforating the tarsus, as in the original method, come 
out through the skin again alx)ve the incision. When they are 
tied, the wound ia closed by the same autures, which tend to 
evert the deformed cartilage. 

GiFford (14) describes tlie same operation, but adds an 
incision through the cartilage from the conjunctival surface. 
This procedure ia, as a matter of fact, not original, as Williams 
of Liverpool had published an account of an exactly similar 
procedure as far back as 1 882 in the Liverpool Medieo-Chiruryical 
Jov/mal. He, later, gave up this method in favour of the plan 
which appears on another page. 

Schneller (15), in cases olf severe cicatricial entropion of 
the lower lid (a somewhat rare condition), has proposed the 
following treatment. 



Schneller's Operation 

/rts(rw)He«(s,— Scalpel, dissecting forceps, needles and 

needle -holder. 

^Tst Stage. — 'lie sui^eon makes, at distances of 2 mm. an( 

6 mm. from the free border of the Hd, two incisions through 
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the Bkin, The upper is rather Innger than the region inverted, 
the lower is a little less. Their ends are connected by two 
short oblique incisions. Thus there is marked out on the skin 
an island. 

Seeond St^yc— The skin surrounding the limiting incisions 
is slightly dissected up, without interfering with the akin of 
the " island." 

Third Stage. — By means of sutures, the marginal skin is 
brought over the enclosed " island," which acta as a wedge to 
force the margin of the lid into the correct position. 

Tills operation seems to have few advantages, 

Gkoup 5 (6). — The essential point of the methods which form 
this group is the division of the cartilage from the conjunctival 
surface. In some instances, e.g. Williams' (16) method, the 
originator described it as a modification of an operation of 
another group, in this case of Anagnostakis'. The division of 
the cartilage, ia, however, an eaaential point, and it seems best 
to take these operations in a separate class. 

Williams' Operation 

litstrumeiits. — Scalpel, needles, needle-holder, small rubber 
drainage tube. 

First Stage. — The surgeon everts the upper lid and divides 
the tarsus completely from side to side, placing the incision at 
the point where the curvature is most acute (usually about 
4 mm. from the free margin). This allows the lid to retake 
its normal curve and the lashes to resume their normal position. 

SecoiLd Utage. — The surgeon takes a needle and passes it, 
from behind forwards, through the lower piece of the lid, 
emerging on the akin just above the lashes ; then passing it 
over a roll of gauze or a piece of drainage tube, he reinserts it 
through the akin and makes it take a firm hold on the deep 
structures, if possible of the tarsus. Three or four such sutures 
are passed; care must be taken that they have subcutaneous 
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couraes of equal extent The ends of the correBponding threada 
are tied firmly over a piece of small drainage tube, or, Williams 
adviBea, over a triangle of plaster, rolled up so as to make a 
roll tapering at each end and thickest in the middle. 

By the tension of the stitches the tarsus is kept straight 
until the wound, which is converted from a line into a wedge- 
shaped apace, is filled up by formative 
tissue. As this contracts, the de- 
formity in part returns ; the skill of 
the surgeon is shown in producing at 
the time of operation just so much 
eversion aa will be counteracted by 
the subsequent retraction. 

The advantages of the operation 
are its simplicity and the ease with 
which the effect can be adjusted. 
Further, the time of recovery is short : 
uo tissue is removed; and if the operation fail, the subject is no 
worse off than before, and a more radical procedure may be 
undertaken. Williams has great experience of this method in 
Liverpool, where trachoma is rife among the Irish poor, and 
finds it almost always successful. Tlie disadvantage common 
to this and most other niodilications of Anagnostakis' opera- 
tion is that the cellular tissue of the lid is laid open to the 
invasion of micmbea from the conjunctival sac. 

Lagley^e's (17) Operation is but little dilFerent from 
Williams' method. 

Ifistruntcnts. — Scalf>el, needles, needle-holder. Five or six 
needles must be threaded on a single loug thread. 

First Staife. — The \ipper lid is everted so as to display the 
inner surface. The surgeon takes the needles in succession and 
passes them through the conjunctiva at the upper edge of the 
tarsal plate, and theiice on along the cutaneous surface of the 
plate, to emerge at the tree border of the lid behind the lashes ; 
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the needles are not drawn through, but remain, trauatixiDg 
the tiBsues. 

Ikcond Stage. — The surgeon divides the tarsus freely with 
the scalpel, cutting down on to the needles, which serve as a 
guide to show the required depth of the incision. It is necessary 
in this aa in WiUiams' operation to divide the tarsal plate 
entirely from end to end. 

Third Stage.— fh.^ needles are drawn through and the suture 
follows. The needles are then cut off, leaving in the lid loops 
of suture, in number one less than the number of needles. The 
ends of each loop are tied firmly over a piece of drainage tube. 
The tension produces a alight degree of ectropion, which corrects 
itself when the sutures are withdrawn seven or eight days later. 

Qreen's (IS) Operation is a modification of that of Bwrow. 
Iiistriitncnts, — Green recommends a special knife, with a 
rounded end, dissecting forceps, scissors, needles and needle- 
holder. 

First Stage. — The surgeon inverts the lid and makes an 
incision through conjunctiva and tarsal cartilage, about 2 mm. 
behind the openings of the Meibomian ducts, in the whole 
length of the lid. 

Second Siagc — Replacing the lid in its usual position, he 
makes two incisions in the ekin, the lower about 15 mm. above 
the lashes, and the upper about 2 ram. above this, and excises 
the intervening skin. The undivided orbicularis remains joining 
the upper and lower segments, and separating the skin incision 
and the conjunctival. 

Third Staijc. — The sutures are inserted in the following manner. 
The surgeon makes the needle enter a little to the conjunctival 
side of the laahes and brings it out in the lower part of the skin 
wound. He then reinserts it at the upper part of this wound 
and passes it deeply upwards and backwards, grazing the 
anterior surface of the tarsal plate, and emerging through the 
skin about 10 mm. higher. Three such sutures are passed and 
are tied looselv. 
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Ewing (19) haa devised a further modification. 

He diBBQCta up the conjunctiva before incising the tarsal 
plate, and completes the operation by suturing the flap of 
conjunctiva into the groove. He makes no skin incision, and 
inserts the sutures somewhat differently. 

Insertion of futures in Swing's Modification. — The part of 
the tarsus in connection with the hair-hulba is turned forwards 
and the needle is passed into its cut edge near the orbicularis ; 
it takes hold of the firm tissue and emerges again on the 
same cut surface; hence it is carried round the free margin of 
the lid, entered on the cutaneous surface in the line of the 
cilia and pushed upwards subcutaneously, to find exit about 
b mm. above the free margin. 

Three such sutures should be passed, and tied over a roll of 



Panas' Operation 

Paiiiia' (20) operation may be considered as in some sense 
holdiug an intermediate position between t!ie methods just 
described and tliese following ; it involves the division of the 
tarsal plate from the front, but the incision is carried through 
conjunctiva as well, and none of the tarsus is excised. The 
large wound is, by the division of the conjunctiva, thrown open 
to the invasion of micro-organisms. 

//Mirumejiis.^-Scalpel, dissecting forceps, scissors, needles, 
needle- holder, Snellen's clamp or metal spatula. (Fanas advises 
that the latter be employed, and the lid, thus supportetl, handed 
over to the care of an assistant, who at once keeps the tissues 
stretched, and prevents troublesome hii;morrhage. Snellen's 
clamp seems equally able to fill these requirements, and, if of full 
size, allows free access to the whole of the tarsal plate.) 

First Stage. — An incision is made some 6 mm. or 7 mm. above 
the free border of the affected lid, through skin and muscle, 
down to the cartilage in the whole length of the lid. 

Second Stage. — The surgeon takes the upper lip of the wound 
in the forceps and makes a dissection upwards between the 
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orbicularis and the tarsus, exposing tlie wliole of the surface of 
the latter above the lirst incision. Then, taking the lower Up 
in the forceps, he dissects downwards until he reaches the roots 
of the lashes; these must not be interfered with. It is im- 
portant to luaka this dissection extensive, since the result of the 
operation depends largely on the cicatricial contraction of the 
wound thus made. 

Tkird Sfage.— The surgeon makes an incision through the 
tarsal plate and the conjunctiva. This must be made at right 
angles to the anterior surface of the tarsus. 

Fuitiih S/aijr.^TUe sutures are now put in. The surgeon 
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takes a needle and inserts it at the lid margin, just behind the 
lashes ; he passes it on, close in front of the tarsal plate, to the 
wound, where he brings it out; then, taking it again in the 
needle-holder, he makes it perforate a part of the tarsal plate 
some millimetres above the horizontal incision and come out 
again on the anterior surface. When the ends of the suture 
are tied, the tarsus is bent into such a position that the lashes 
are everted. Tiie ends of the suture are cut long and secured 
to the brow by collodion ; three or four such sutures are needed. 
The tension ou tlie threads brings the edges of the wound into 
contact, and no further stitches are required. 

This method of operation is much used in France, but is 
comparatively little known in England. 
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There is one serious drawback to the operation: the lower 
part of the tarsus, completely separated from the upper, tends 
often to ride over it when the sutures are being tied, and thus 
the parts are fixed in a very faulty position, To remedy this 
defect, a slight modification of the ojreration has been sug- 
gested by Thilliez (21). He leaves in the middle a small part 
undivided, about 1 mm. or 1-5 mm. in width. This is sulticient 
to prevent the dislocation and shortening of the tarsal cartilage. 

Ghoup 5 (c). — This principle — the division of the tarsal 
cartilage — is a great advance on the methods winch have been 
described hitherto, but its application in the last operations, 
i.e. from the conjunctiva, is not always satisfactory; the wedge 
of new-formed tissue which inserts itself during healing between 
the two parts of the cartilage contracts and allows the reappear- 
ance of the deformity. While, therefore, the method is often 
successfnl in mild cases, and at the worst does no harm, yet in 
the face of severe defonuity we must seek a more thorough 
readjustment. The operations by the anterior route seek to fix 
the cartil^e in a normal position and curvature at once, so that 
no cicatricial contraction is possible to destroy the effect of the 
surgeon's skill. 

The device of attacking the tarsal eartilii^ from ihe anterior 
surface is apparently owed to Streatfield (22), of whose method 
a short description is to be found in the Moorjiehh Be^iorts, 
vol. ii. 

The operation is in all essentials that usually described as 
Snellen's, with the exception that Streatfield recommended that 
the strip of skin and muscle overlying the excised segruent of 
cartilage should be removed with the latter, and that no stitches 
should be put in. He thought that the cicatricial contraction 
of the tissues would be more able to cause the required eversion 
of the lower margin if the wound healed slowly. 
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Streatfield's Operation 

J)tat)-U7nents.^Deismnrves' forceps (Snellen's clamp would 
be now substituted), scalpel, riisBecthig forceps. 

Mrst Stage. — The lid beiug held in the clamp, the surgeon 
makes an incision Ibrough akin and muscle, just above the 
roots yf the lashes; this incision is deepened imLil it reaches 
the tarsal cartilage. A second incision is raado about 2 or 
3 mm. above this, joining it at the extremities, and, like the 
former, extending in the whole width of the lid, through the 
overlj-ing tissues, to the tarsal plate. 

Second Stage. — The incisions are then carried into the tarsal 
plate, obliquely, so that they join one another at or near the 
posterior surface of this structure, but do not interfere with 
the conjunctiva. 

Third Stage.— AW the tissues between the two incisions are 
removed, and the wound left to close by granulation. 

It will be seen, on comparison with the method of Snellen, 
which is described below, how close is the resemblance of the 
two operations. 

Snellen'B Operation 
Snellen modified Streatfield's operation as follows. 

The same instruments are needed. 
First Stage. — The surgeon makes an incision in the whole 
length of the tareal cartilage (about 5 mm. above the lid 
njai^in, so as to be above the hair follicles) through skin and 
orbicularis, and by a slight dissection lays bare the tarsal plate 
at the region where the bending is most marked. 

Second Stage.^He then makes two incisions through the t-arsal 
cartilage, from end to end; these incisions are about two milli- 
metres apart on the surface, but are directed towards one another, 
in the substance of the tarsus, so as to include a prismatic strip 
with the apex of the prism at the conjunctiva. This strip is 
excised with great care, so as to avoid any perforation of the 
conjunctiva. Alter its removal the tarsal cartilage is in two. 
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pieces, and the lower part is connected with the upper only by 
means of the conjunctiva. 

Third Statje. — The surgeon now passes t!ie snturea thus : 
taking a curved needle, he introduces it above the wound through 
skin and subjacent tissues, and tlirough the tarsal cartilage, 
making it appear at the cut edge of this last. Then he passes 
the needle downwards and backwards through the lower frag- 
ment of the cartilage, so that it emerges on the conjunctiva, 
just behind the lid margin. Three such sutures are usually 
sufficient. When they are tied, the lower segment bearing the 
s rotated on its own transverse axis, through an angle 




Fla. 67. — Diagrammatiic 



of the ltd in tha lUges of SnBlUn's opentioii 



equal to the apical angle of tlie prism excised, and the lashes, 
instead of pointing downwards, point forwards. 

(Snellen advises a different mode of inserting the sutures; he 
passes the needle at once into the anterior surface of the tarsus 
without piercing the skin of the upper segment, and after 
bringing it out at the cut section, passes it onwards through the 
lower segment, in the cellular interval between the orbicularis 
and the tarsus to the grey line where it emerges. The ends are 
tied, left long, and secured to the forehead. The path described 
in the text seems more simple, and erpially efficacious.) 



Enapp's Operation 
Knapp's operation is very similar to this, and the first i 
is identical. 
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Second Stage. — The surgeon makes two incisions parallel to 
each other and about 2 mm. apart, at right itngles to the surface 
of the tarsal plate and through this, taking care not to injure 
the subjacent conjunctiva. The intervening strip of tissue is 
excised, and thus a gap of some breadth is left between the 
parts of the tarsus. 

Third Stage. — Now taking a cun'ed needle, the surgeon passes 
it through the skin above the wound and through the tarsal 
cartilage, to the cut border. Thence be passes it almost hori- 
zontally backwards through the lower segment nf the lid, 
emerging on the conjunctival surface. 



1 





Firj. 58. — The last stages iu Kiinpp's oiwratiori. 

As in the preceding operation, three sutures are sufficient 

When they are tied the lower segment is rotated round its 
own axis through about 90°, and the hairs partake in this 
rotation. 

A slight degree of shortening necessarily follows this operation, 
but is not wholly disadvanta^^eous ; trachoma is almost always 
combined with slight ptosis, as a result of the thickening and 
increase of weight of the aliocted lid, and ibis secondary de- 
formity is remedied by the shortening. 

We have never met with a case which could not be dealt 
with in a satisfactory manner by means of one of 
latter operations. The trachoma commonly seen in London 
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mild in type. In Australia the disease is much more severe, 
and aurgeona there have had to adopt an operation which 
combines all the principles which have been mentioned. 

Barrett and Orr's Operation (23) 

First Stage. — The surgeon makes an incision along the whole 
length of the lid, just above the hair follicles, through skin and 
subcutaneous tissues down to the tarsus. By a slight dissection 
the anterior surface of the tarsus is exposed. 

Second Stage. — If the tarsus is much incurved, a prism-shaped 
piece is excised, as in Snellen's operation. In most cases, 
apparently, this stage is omitted. 

Third Stage.^By me&jiB of gut sutures the surgeon secures 
the edge of the skin hearing the lashes to the upper part of the 
tarsal plate. Thi-ee such sutures are suEBcient. The tension of 
the sutures everts the lashes. The skin wound is closed with 
horse hair. 

Fourth Stage.— A second incision is made in the grey line 
behind the roots of the cilia. This allows them to slide up some- 
what on the tarsal plate, and lifts them still further out of the 
dangerous position at the lid margin. 

Fifth Stage (Orr's modification). — The posterior layer of the 
lid, the tarsus, is sutured down to the upper margin of the 
lower lid by gut sutures, so that the tarsus is dragged down- 
wanis. 

The experience of these surgeons is so great in this matter 
that we have much hesitation in criticising their methods; it 

ms to us, however, that the raw surface left at the lid margin 
in this procedure is a disadvantage, and that with a constant 
excision of a prismatic section it might be found unnecessary to 
make the incision in the grey line. 
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CHAPTER IV 



OPKEtATIONS ON THE LlVS^COiUimted 



Ectropion 

Ectropion — eversion of the lid^ia due to one or other oE 
several causes, to paralysis of the orbicularis, to displacement 
of the lid by some swelling, innocent or malignant, or to 
cicatricial contraction ot the surrounding parts. 

I'dresis, or paralysis, of the orbicularis is one of the moat 
important causes of ectropion of the lower lid. In Bell's 



paralysis the loss of tone of tliemuscle allows the Hd j;o tall ■ 
away from the globe, and to expose the inner conjunctival 
Bu?face"to a greater or less extent. Between the Hd and the 
globe there is left a large space in which tears collect : when it 
ia full, the tears cannot reach the puucta lacrymalia, and run 
over the face, causing discomfort and often giving rise to eczema. 
Nor is this all ; the lower part ot the cornea is exposal to injury 
from the absence of the normal protection, and, after a time, 
often becomes ulcerated and nebulous. Usually the tendency 
of the paralysis is to recovery, and we should not be eager to 
undertake surgical interference ; but if, after reasonable waiting, 
the symptoms stiil continue, something must bo done. If the 
recovery have been nearly complete, it will be sulMcient 
make easier the outflow of the tears. This will prevent further 
lacrymation, which is the chief discomfort. 

Our object is easily attained by incising the lower canaliculus 
oo the inner surface of the lid in such a way that 
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converted, into nn open gutter, down which tears can easily 
escape from the lacus lacrymalis into the sac. The little 
operation will be described later. 

Should the ectropion be rather more, sutures may be inserted 
to correct it. 

Snellen's (1) Sutures for Ectropion 

The sut^eon takes a stout silk thread, armed at each end with 
a needle, and passes one needle through the most prominent 
part of the everted conjunctiva and underlying tarsal cartilage, 
thence onward subcutaneously to the lowest told of the Hd. 
The fellow needle is passed in a similar course about 8 mm. 
away from the first. One such suture is required at each 
extremity of the middle third of the lid. When the ends are 
drawn taut, and tied over a piece of drainage tube, the lid 
is pulled back into a normal position. The sutures should 
remain in sUii for at least a week. 

These methods of treatment are only of avail in very slight 
degrees ; if the sutures fail, the lid may often be drawn back 
into position by cauterising Die internal surface with the 
galvantMjautery ; the point must be drawn along the whole 
length ot the lid near the margin. The contraction of the 
small scar corrects slight displacement. 

If these measures prove insufficient, or it the deformity is 
from the first clearly more than such means can correct, a 
more drastic procedure must be used. It must be borne in 
mind that continued eversion lengthens the lid margin. Any 
operation for its remedy must therefore shorten it to its former 
length. Various methods for shortening and raising the lid 
have been proposed. Of these one of the best is that devised 
by Kuhnt (.2). 

Kuhnt's Operation 

Instruments. — Scalpel, or lance knife, dissecting forceps, 

needles and needle-holder. 

First fitu.ge, — The surgeon estimates the amount of shortening 
necessary to replace the lid, and marks out on the conjunctival 
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fliirface a triangle, whose base at the lid margin is equal to this 
amount, and whose apex is just below the lower border of the 
tarsal cartilage. The lateral incisions pass through hoth 
conjunctiva and tarsus. 

Semnd tita<je. — The operator makes an incision in the grey 
line along the base of the triangle, and removes that part of 
the tarsal plate and coujunctivu within the area delineated, 
leaving the superjacent tissueB intact. 

Third Stage. — The margins of the wound are brought 
together by several sutures 
passed from the skin surface, 
which must have a firm hold 
on the tarsitl cartil^e. One t 
should be placed near the , 
margin of the lid, and ci 
must he taken to keep the 
two parts of the tarsus in 
line, BO as to preserve the 
line of the lid smooth and 
even, 

The immediate result is to produce an ugly fold of skin 
opposite the wound, but this soon disappears. The only danger 
is that the sutures are not sufficiently firmly placed ; unless 
they are secure, they may cut out and allow the wound to gape 
and the deformity to reappear, 

In this openttion the redundant skin and muscle are left 
nnattacked. Dimmer (3) describes a modification of Kuhnt's 
operation, which is designed to avoid this defect. 

Dimmer's Operation 

First Stage. — Having estimated the amount to which the 
Button desires to shorten the lid, he makes an incision of that 
length, just external to the external canthus and in the same 
horizontal line, through the skin ; from each end of this he 
makes another downwards, so that the three enclose an isosceles 
triangle ; the skin within this triangle is excised. 




9.— Kuhut'sipji 



M 



120 A TEXT-BOOK OF OPHTHALMIC OPERATIONS 

Second Stage. — From the outer eanthuB inwards he then 
splits the lid by an incision in the grey line, until he has passed 
the middle of the margin. 

Third Stage. — Next the surgeon excises a triangle of tarsal 
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cartUf^e equal in size to the triangle of skin which was removed 
in the first st^e, and with it, necessarily, the conjunctiva to 
the same amount. Tlie excised triangle has its base at the 
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lid margin, and its inner border corresponds with the inner 
extremity of the splitting of the lid. 

Fourth Stage. — The mai^inal skin with its hair follicles is 
removed from the lid near the external canthua, and the whole 
lid is drawn outwards, bo that the gap in tlie tarsal plate 
closed and the external triangle is covered by the skin of the 
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lid. The parts are secured in the new position. The Bkin 
muBt be united first, and afterwards deep sutures must be 
passed to hold the edges of the tarsus together. 

Tweedy has described an operation for shortening and raising 
the lid; although it was intended for tlie relief of certain cases 
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of cicatricial ectropion, it may be used with advantage in some 
severe paralytic forma. 

It will be described, however, under the head of cicatricial 
ectropion, for which the author designed it. 

SbNILG ECTIIOPION 

In old people persistent biepliaro -conjunctivitis often gives 
rise to a very unsightly form of ectropion. The marginal 
conjmicliva is thickened and everted as a prominent red fold. 
The heavy tissues overtax the orbicularis and the lid falls away 
from the globe. 

The muscle is not really weakened, and, at all events in the 
early stages, the tone can be restored it the conjunctiva become 
again normal. Astringents are occasionally able to cure the 
deformity ; more commonly, unfortunately, tlie disease of the lid 
is of such standing that it is not amenable to such mild forms of 
treatment. Under these circumstances the surgeon will have to 
consider the best means to relieve the defect. 

The application of the ga 1 van o -cautery to the everted con- 
junctiva, either in one line along the whole length of the lid, or 
preferably in three or four short lines across the fold, will give 
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rise to a slight degree of cicatricial contraction sufficient to roll 
ill again the margin to its normal position. 

In the worst forma, however, this does not suftice, and some 
more extensive procedure must be adopted. 

In such cases as we are considering, the surgeon will find, if 
he examines the lid, that the conjunctiva is almost healthy near 
the cul-Je-sac, while the marginal portion, perhaps rather more 
thiiu half, is thickened, reddened, and everted: this is the 
diseased area. 

Preeland Fergus's Operation 

Freeland Fergus (4) recommends excision of the affected part 

InMriiments. — Scalpel, scissors, dissecting forceps, needles 

and needle- holder. 

First Stage. — The surgeon makes two incisions, enclosing the 
diseased fold from end to end of the lid ; the outer incision is 
placed at tho junction of the conjunctiva and akin, and the 
lower at the junction of ttie healthy and diseased area. 

Seeoiid Sta-je. — He picks up tho lip of the healthy conjunctiva 
below the lower incision, and dissects np the mucous membrane 
to the eul-de-aac. 

Third Stage. — He then excises rapidly the diseased tissues, 
and closes the wound left after their removal by several points 
of suture. 

In this way the lower healthy conjunctiva is brought up to 
the skin and forms a new margin to the hd. Fergus states that 
it is rarely if ever necessary to shorten the lid or deal with the 
skin in any way, 

Terson'e Operation 

Terson (5), in similar cases, has not found the excision of the 
conjunctiva adequate. Ho combines with it removal of a small 
area of skin, and thus has devised an operation which deals 
efficiently with these severe forms. 

Instruments. — Scalpel, scissors, fixation and dissecting forceps, 
needles and needle-holder. 
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First Stage. — The surgeon ablates the bypertrophied mass of 
the conjunctiva, taking care to leave the tarsus untouched. If 
the excision he made too deep, he will run a great risk of causing 
symblepliaron or trichiasis. 




FlO. 63.— Terso ao[(>ra1ati 5 and slayt: the shadid triuiigle A, B, C Tepre- 
eeuta the akin removed The shaded area on tlie lid sbowB the nw surface 
Uft after removal of the hy[iertrDphied ounjunctiva. 

No conjunctival sutures are to be put in ; the wound heals 
with less ease and regularity if any have been inserted. 

Second Stogf. — He now marks out, just externnl to the outer 




canthus, a triangle of skin, having one side vertical, divided 
equally by the line of the palpebral fissure, and the apex external. 

The size and position of this triangle is shown clearly in the 
diagram, The area of skin within the triangle is removed, 

Third Stage. — The raw surface is covered by drawing the 
surrounding parts together and securing them in their new 
position by several points of suture. 
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The tenBioii on the lower lid overcomes the evereion. The 
whole procedure is short, lasting only about five minutes, and 
is therefore well adapted to llie requirements; prolonged 
anaesthesia is always undesirable in old people, and it may be 
dispensed with, it necessary, for so sliort a proceeding. 

When the hypertrophy of the conjunctiva is small, none of 
this membrane needs excision ; the form and position of the 
triangle of skin may Imj altered with advantage; it should be 
placed higher and somewhat obliquely. This modification is 
owed to barrio. 

The TKKATMKNr of Cicathicial Kctbopion: Bi.epharo-plastt 

The treatment for cicatricial ectropion ia to a large extent 
similar to that required for the reconstruction of a lid after the 
removal of a malignant growth, and operations for the two 
conditions are often grouped together under one name — 
blepharo-plasty. 

There are two main groups of these operations, which will 
have to be dealt wit!i separately, and each of these is subdivided 
into several minor divisions. The chief point of distinction ia 
the origin of the new lid; in aorae this is made from the 
neighbouring parts; in others the gap left after reposition of 
the affected lid is filled by grafts taken from a distance. 

It is not easy to estimate the relative value of these methods 
accurately and fairly : on the one hand certain surgeons condemn 
absolutely the employment of Thiersch grafts ; on the other, we 
find some well-known authorities who express the opinion that 
no other method or material is so suitable for the relief of 
these deforniities. 

The point, therefoi-e, must be left undecided. Our own 
experience would be in favour of using the neighbouring parts 
as far aa is possible, and where this tissue is unavailable, of 
using Thiersch grafts. 

Hotz (6), in the Amei-icmi Journal of Ophthahndcjij for 
1903, describes, at some length, his procedure for the relief of 
cicatricial ectropion, and gives reasons for his method. There 
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are, he Bays, three points iu these operations which are usually 
insufficiently regarded : the proper division and fixation of 
the Haps ; the choice of suitable material from which they are 
to be cut; and, lastly, the shortening of the everted lid margin. 

It is useless, lie says, to cover a large raw area with a simple 
skin graft. The contraction of the graft will, in all probability, 
cause a second Aversion within a very few months. Th& 
Bui^eon must therefore employ two flaps, fixing one to the 
. lid in such a way that the contraction of the other cannot 
bring any pult to bear on the lid margin. The raw 8u^face^ 
therefore, must bo covered by two flaps — one for the lid and 
one tor the neighbouring area. 

As to the tissue from wliich the flap for the lid is to be 
taken, nothing is so suitable, says Hotz, as the cicatricial skin ; 
this is tliin, hairless, and supple, and is almost always available. 

Adjemiau (7), in the xxi. vol. of the Archioes d'Ophtalmologie, 
gives, as the result of many years' experience at Constantinople, 
his opinion tliat Thierscli grafts are applicable to all cases of 
ectropion due to cicatricial contraction, but at the same time 
laya down certain rules which it is essential to observe. They 
are seven in nnniher. 

1. The relaxation of the everted Ud must be complete. 

2. All cicatricial bands must be excised from the area which 

is to form the bed for the flap. 

3. This bed must be enlarged as much as possible by traction 

through sutures, passed through tlie lid margin and 
secured to the neighbouring parts by collodion, 

4. The flap used to cover tlie surface must, if possible, be 

single ; a mosaic of flaps or grafts is doomed to failure. 

5. Great care must be taken to avoid bruising the flap while- 

it is being cut. 

6. The edges must be very accurately adjusted, and care- 

must be taken to prevent their rolling in. 

7. The first dressing should be left undisturbed for six days^ 

to allow immediate union. 
Not all surgeons have found these plans of service. Dupuy- 
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DiitempB, for example {Archives d'Ophtalmoloi/ie, voL xxL), 
considers that the transplanted graft has been a failure in these 
operations, and expresses his preference for a modification of 
Fricke's operation, which he describes. The modification is 
only in the region from which the skin flap is to be taken. 
Dutemps advises the surgeon to take a fold of skin from the 
upper lid, which is usually redundant, to fill any gap in 
the lower. 

Ciriucione and his pupil Calderaro (8) also have found 
Thiersch grafts unaatisfactory, and are inclined to counsel 
their entire abandonment. They have come to the conclusion 
(La Clinica Ocidvstica, 1905) that some modification of Fricke's 
operation is the beat where it can be carried out. 

Valude expresses a similar opinion. 

As a general rule, it is advisable to unite the margins of the 
lids (tarsorrhaphy), to oppose the contraction of the lids during 
the later stages of healing, which would otherwise reproduce 
the deformity. 

Opkrations for Ectropion 

A. By Haps from neighbouring parts. 

1. By pedunculated flaps. 

2. By displacement of surrounding parts. 

(a) Superficial (Wharton Jones, Dieffenbach, 

B 11 row). 
{b) Deep (de Vincentiis). 
Jl. By grafts from a distance, 

1. Containing all parts of the skin. 

(a) Pedunculated. Tagliacotian operation. 
(6) WolfTs grafts. 

2. Epidermic or Thiersch grafts. 

Grodp a, 1. — Pedunculated /laps. — When the deformity to 
be corrected is small, and the locaUsed loss of tissue not extensive, 
the method of pedunculated flaps is usually successful. The 
surgeon will have to note certain points in the procedure which 
are of importance in gaining the best result. The position of 
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the flap must be selected in normal or approximately normal 
skin ; if the vessels are few the nutrition of the transplanted 
skin is small, and it may be insufficient to tide the flap over 
the first twenty-four hours, before the vascular supply from the 
hed is able to nourish the tissue. The flap must therefore he 
cut so that the general flow of blood is from the base towards 
the extremity, and the base must he placed so that the turning 
necessary to place the flap in its new bed is not so great as to 
interfere with the vascular supply. 

The surgeon must recollect, furtlier, that the flap will 
undergo considerable contraction after it has been separated ; 
it must therefore be larger by about one-third linear measure- 
ment, i.e. nearly double the area of the space to be filled- The 
base of the flap should contain the subcutaneous tissues, but 
the body may be advantageously formed of skin only. 

The direction in which contraction will take place must also 
be taken into account, and utilised to prevent a recurrence of 
the deformity. Thus, if the upper lid be under treatment, the 
base of the flap will be placed below the canthus and the force 
of contraction thus used to prevent a second ectropion. If, on 
the otlier hand, the lower lid is under repair, the base of the 
flap will be upwards above the canthus. 

The type of this form of operation is the original method of 
Fricke ; many minor varieties have been described by Hasner, 
DupuyDu temps, and others, but the main principle is that of 
Fricke, and the variations are simply local. 



Fricke's Operation (9) 

Tnsiru7ne?iis. — Scalpel, dissecting forceps, scissors, pressure 
forceps, needles and needle-holder. 

First Stage. — The retracted lid is freed by an incision through 
the scar, or, if this is well localised, the whole scar may be 
circumscribed by two hemielliptical incisions, and removed. 
The margin of the affected lid must be stretched away from the 
itttached border, so that the wound is made as large a: 
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Any deep bands of scar tissue should be excised as coiuiiletely 
03 the surgeon can, and all bleeding stopped. 

Secoiid ateujt. — The flap for trans pkn tat ion must next be 
marked out ; its position will vary with the defect to be 
corrected. Fricke descriljed his operation for the relief of 
ectropion of the npper lid, and we will follow here hia original 
description. 

The surgeon miikes two incisions on the skin of the temporal 
region, containing between them an elongated pedunculated 
flap, larger in each dimension by one-third than the space to 
bo filled. The inner (or anterior) incision should join the 
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Fig. 05, — Fricko's operation. 



primary relaxing incision, or this latter must be prolonged to 
meet it. The upper ends of the two incisiona are roimded into 
each other; the lower ends diverge slightly and are continued 
below the level ot the canthus, the outer rather further than 
the inner so as to allow rotation of the flap on its base with the 
greatest ease. 

Third Slage. — This flap is now to be dissected up ; the body 
should contain akin only, but aa the surgeon approaches the 
pedicle he will be well advised to take up the subcutaneous 
tissues also. AU bleeding must be stopped. 

Fourth Stage. — The flap is twisted on its base and secured 
into the gaping wound of the lid. 
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Some surgeons make a couBiderable interval between the 
first and second stages; not content with waiting until the 
bleeding is stoppeii, they wait twenty-fouv hours before apply- 
ing the !iap to its bed ; some even wail until the bed is covered 
with granulations. This seems unnecessary ; it is enough to 
make sure that there shall be no effusion of blood or serum to 
separate the flap from its new attachments. 

Dupuy-DuLeraps has described a modification ; to repair 
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Fig. 66.~Fricke'a ojieration. Fovrlh slags. 

a defect of a lower lid, he cut a flap like that of Fricke from 
the loose skin of the upper, 

Tweedj's operation (10), which has been already mentioned 
under the head of senile ectropion, may also be regarded as, in 
some sense, a modification of Fricke's. 



Tweedy'a Operation 

Inatrumi^nts.—^a^^viX, scissors, dissecting forceps, needles and 

needle-holder ; pressure forceps may l« added, but are not 

often required. 

First Stage, — Tlie surgeon makes an incision downwards and 

outwards from the outer canthus, following the normal lines ot 

the skin, about 30 mm. in length. He then makes a second 

incision about 8 mm, away from the first, starting at the border 

ot the lid, and taking a course parallel to the first. 
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Second Stage. — He then makes an incision through the 
conjunctiva and tarsus, starting at the upper extremity of each 
of the two previous incisions and eonvei^ng to the lower 
cul-de-sac. All the mass of tissue between these incisions is 




—Tweedy 'a operation, showing tb 



dissected up to form a flap, adherent only by its base at the 
lower and outer end. The pedicle is cut long as described, to 
allow of the twisting which is t« follow. The conjunctiva may 
be dissected up and used to lengthen the flap if necessary, 
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Fio. SS. — Twe«dy'g opentiao. TnuBposition of tbe flap 



Third Stage. — From about the middle of the lower limiting 
incision of the flap a third incision is made, through skin and 
orbicularis, down to the orbital fascia, so that the lid can be 
raised into place, Into the gap thus left the flap is turned 
and implanted ; all parts are secured by stitchea 
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A method eeseutially similar to that of Fricke is that of 
Bueinelli and Badal. These surgeons suggest that a small 
defect of the hd may be filled by taking a bridge flap. Bodal 
fills a gap in the lower from the upper lid, Buainelli takes a 
flap from above the brow to repair the upper. It is practically 
a double Fricke Hap united to its fellow in the centre. 

Goyanes (11) has recently made an ingenious suggestion for 
those cases where the eyebrow is destroyed by scar as well aa 
the upper eyeHd. He cuts a flap from the forehead of the 
opposite side, taking in the upper half of the opposite eyebrow, 
with a long pedicle over the base of the nose. 

The eyelid is replaced in position by dissection and the flap 
brought across to fill up the gap. The secondary loss is covered 
by bringing down the frontal skin. 

Denonvilliera (12) proposed to raise the externa! angle of 
the eye, when this was drawn down and everted, by a procedure 
which he teimed the substitution of tlapa. The operation is 
limited in range, but in favourable subjects is most efficient. 



Denonvilliers' Operation 

ItistrunieiUs — Scalpel, dissecting forceps, pressure forceps, 
needles and needle-holder. 

First t!ta</e. — The sui^eou makes an almost horizontal 
incision below the everted outer half of the lid, and carries it 
on to a point about 12 mm. below and external to the canthus. 
From this point he makes a second curved incision upwards, 
which reaches the brow about opposite tlie canthus. In this 
way he marks out a triangular flap, with the base towards the 
eye and the apex towards the temple, 

Hecoitd Stage. — From the point where the first flap tiiuches 
the brow, he makes a third incision downwards and outwards, 
which ends at n point opposite to and about 2 cm. from the 
external canthus. This incision, with the upper incision of the 
first flap, marks out a second flap placed in the reverse direction. 
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Third Stage. — Both these flaps are dissected up, so as^^to 
mobilise them, and they are then transposed and fixed in 




Flo. 69. — Deo on v illiers' opa ratio n, Secowl stage. 



position by numerous stitches. A total tarsorrhaphy will 
usually be required. 



Richet ( 1 3) has modified this operation so as to give it greater 




Flo. 70. — Denonvilliers' ojienitiori. Tliinl alaije 



scope. It is stiti only applicable to cases of ectropion nffecting 
the outer canthus only. 



Richet's Operation 

First Stage. — The surgeon makes an incision round 

everted canthus, and, by dissection, frees the lid from the 
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tissue whicli holds it. This leaves a raw area of an irregular 
meniscoid shape. 

Second Stage. — ^llaving thus replaced the canthua into its 




Fio. TL — Richet'Bop«rtiCioii. Third stagt: the eye ia represented open, but 
would usu&Ily have been closed by tarsorrhaphy. 



normal position, the surgeon sewa the lids together, perforiiiing 
total tarsorrhaphy. 

Third St(u/e. — From the external angle of the raw surface 
the surgeon makes a second incision, paasing downwards and 




— Richet'a operation. Final ftngi : (withi 



outwards for about 2 cm,, and from the middle of this a third, 
which passes upwards and outwards. These two incisions 
limit two triangular flaps, which must now be raised. 

Fourth Stage. — The upper of the flaps is turned inwards to 
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fill the gap left by ttie dissection in the first stage; the 
Y gap is filled by the lai^er lower flap. 



Group A, 2 (a). — The operations "by BJiding" are rarely 
satisfactory except when the detect to be filled is small, If 
there is a localised contraction from a scar on the face below the 
lid, it may be possible to remedy the deformity by means of 
Wharton Jonos' (14) (or the V Y) operation. 



Wharton Jones' Operation 

Instruments. — Scalpel, dissecting forceps, scissors, needles 
and neeille -holder. 

^irsl Stage. — The sui^on makes two incisions, one from 
each end of the lid, following, as far as possible, the lines of 




the skin folds, and converging to a point below tlie scar. The 
incisions include the scar. 

Second Stage. — He then dissects up the contained skin freely, 
until the lid can be i-eplaced easily in its proper position. All 
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obvious baiKJs of scar should be excised from the Bubcutaneous 
tissue. When the lid is pushed up into place a raw surface ia 
left below the apex of the V. 

Third Staye, — The lateral 
parts are now brought together 
and secured so as to cover this 
raw surface; the resulting scar 
is Y-shaped. 

Unless the defect for which 
the operation is tmdertaken be 
very small, it is advisable to 
scarify the edges of the lids and 
unite thein temporarily. The 
palpebral lissure may be opened 
j^iu in a few weeks. 

When a considerable part of 
the lower lid ia iavaded by a new growtli, or destroyed by 
scarring, a more extensive sliding operation was recommended 
by Dieffenhach (15). 

Dieffenbach's Operation 

Instmments. — Scalpel, dissecting forceps, scissors, pressure 
forceps, needles and needle-holder. 

First Slaijc. — The surgeon marks out, ou the lid, a triangular 
area having the base at tlie margin, and enclosing all the new 
growth or scar within the three aides. If the conjunctiva bo 
unaffected— and this is an essential for the perfect success of the 
operation — the overlying diseased tissues are carefully dissected 
away, leaving tlie mucoua membrane. 

Second Stage. — The surgeon then marks out on the face, on 
the outer side of the raw area, an oblique parallelogram, having 
as one side the external side of the triangle, and another bounded 
by an incision prolonging horizontally the base of the triangle, 
and of equal length. A third side is parallel to the first, and 
the fourth is left continuous with the cheek. 
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This parallelogram of akin is diaaected up. 

Third Stage. — It is then alid over and secured so as to fill the 
triangle ; it necessarily leaves an area equal to the original tri- 
angle uncovered on the cheek, and this is left to granulate. 

If the operation were performed at the present time, the raw 
surface would prohabjy be covered by grafts. 



Burow's Modification 
Burow attempted to improve the operation m the following 
■way : — Having excised the tissues from the triangle, aa in 




Fin. 7a. 



A, the tri«iiftlp left ahet 
condnry triaugle. 



DiefTenbach's method, he made an incision outwards from the 
outer canthus of equal length with the base of the triangle, and 
on this aa a base, marked out a second triangle equal to the first 
with the apex upwards. He then excised the skin within thia 
second triangle. Lastly, having loosened tlie parta, he slid the 
akin over bo as to cover both defects. 
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[The diagraraa make the method clear. 
Neither of these operationa is free from very grave objectiona. 
The flap, which taltea the place of tfie lid, will contract to a 
considerable degree, and there is no allowance made for Buch 
contraction, 
Burow'a operation removes a large piece of healthy akin from 




Fir. 77. — Burow'a operation. The jiartB slid to cover the defects, 

a part which already has too little. These operations are rarely 
if ever performed at the present time. 

Group A, 2 (J). — The operation of De Vincentiia (16) is of 
more value, but ia limited in application to new growths affect- 
ing not more than the inner third of the lid. 



De Vincentiis' Operation 

Instruments.^CuTvei, hlunt-pointed sciaaors, acalpel, dissecting 

forceps, pressure forceps, needlea and needle-holder. 
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First S[a(fc. — The surgeon excises with knife or sciasora all 
the part affected. 

Second Stage. — He then prolongs the palpebral fissure out- 




Fio. 78. — Da Vincentiis' op«i 



Steond stage. 

wards, clkectiug his incision a little upwards, for about 20 mm., 
and frees the outer part of the lid, by dividing, subciitaneoiialy. 
the orbital ligament with 
scissors. 

Third Slage.—ThQnX.hfi 
remainder of the lid is 
brought along to fill in 
the gap, and is secured 
in tlie new position. 

This method is said to 
be very satisfactory in 
properly selected caaea. 

It seems not improb- 
able that in cases of 
malignant disease these 
operations will be super- 
seded by the use of radium, which has already proved of great 
value ; when successful, it has the great advantage over all 
surreal interference that it involves no loss of tissue. In 
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any operation it is necessary to cut wide of the disease, and 
thus the gap to be filled is larger than the neoplasm. 

Gboup B. — The wound closed by grafts from a distiiiice. 

1. By daps containing all parts of the skin. 

(a) By a pedunculated flap. The Tagliacotian Operation. 

In this method the new lid is taken from the skin on the 
inner side of the upper arm. The arm and head are held 
motionless in position during the first stages of healing, by 
means of a special, somewhat complicated, apparatus. The 
method is rarely employed, 

(b) By Wolffian grafts. 

The use of Wolffian grafts gives us one of the readiest 
methods of dealing with the deformities of which we are here 
treating. The contraction, however, of these islands of separated 
skin is so great that their use is more limited than would at 
first appear. There is no special difficulty in their employment ; 
if all subcutaneouB tiasue is removed from the Hap, it unites 
with readiness to the bed, and since its nutrition is supplied 
from the deep surface and not from the margins, the size uE the 
graft has little importance. 

The contraction, however, is very disturbing; grafts may lose 
as much as three-quarters of their original area. The method 
is, therefore, chiefly applicable to the upper lid, where the tarsal 
plate resists contraction. 

2. The wound is closed by Thiersch grafts (epidermis grafts). 
The value of Thiersch grafts in these cases is very variously 

estimated by different surgeons. Calderaro, in a recent valuable 
study of the various operations of blepharo-plasty {La CUnica 
Oculistica, April 1905), lays down the rule that their use should 
be abandoned and that such grafts should be banished from 
ophthalmic surgery. Hotz, as we have already pointed out, is 
of an absolutely opposite opinion. His method of operation has 
several points of difference from that of most surgeons, and 
therefore deserves detailed attention. 
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Hotz' Operation 

Inatraments. — Scalpel, disBocting forceps, sciasors, pressure 
forceps, needles and needle-holder. 

Tlie steps will vary a little with the conditiun nt the akiu of 
the eyebrow. If the hairs are numerous, the skin cannot be 
used to make a new lid. 

If, ou the contrary, the brow have suffered in the cicatrisation, 
the skin to cover the upper lid may be taken from it. 

First Stage. — A large incision is made through the skin 
above the lid margin, beginning about 3 mni. above and outside 
the outer canthus, passing upwards in a curve to the brow and 
then descending in a curve to a corresponding point near the 
inner canthus. The large flap thus marked out is dissected up, 
and all cicatricial bands are cut until the Hd can easily be re- 
placed into its normal position. All bleeding must be stopped. 

Second Stage.^-The lid is stretched downwards by means of 
two or three sutures, which are passed through the lid margin 
and fixed down to the cheek by means of collodion. 

Third Stage. — The flap of cicatricial skin is then fixed firmly 
to its bed by means ot sutures which attach its upper border to 
the upper edge of the tarsus. This leaves a large elliptical raw 
area uncovered. 

Fourth Stage. — The surgeon cuts with the razor a large 
Thiersch graft from the flexor surface of the forearm, of 
sufficient size to cover the whole raw surface, and places it in 
position, the edges overlapping the surrounding skin. No 
sutures are applied. 

If, however, the pi^esence of the eyebrow makes it impossible 
to cut a new upper lid from the skin above the old margin, 
both the lid and the facia! tlap must be made by Thiersch 
grafts. The first stages, then, will be rather diffdrenl from 
those just described. 

First Stage. — The surgeon makes an incision along the lid 
just about 3 mm. above the cilia, and by free dissection 
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niobiliaea the lid, so that it can be readily replaced. The bands 
of cicatricial tissue are then removed as far aa possible. 

Secmul Stage. — The lid margin is pulled strongly downward 
by three or four sutures so as to make the gap as large as 
possible. The sutures are fixed to the cheek by collodion. 

Third Stagt. — The suryeon then cuts with the razor a 
Thiersch graft aud adjusts it to the surface of the upper lid, 
fastening it with numerous points of suture to ihe margin of 
the lid on the one side ami to the upper edge of the tarsal plate 
on the other. 

Fourth Stage. — The remaining gap is filled in by a second 
Thiersch graft, as in the preceding description. 

If the surgeon has to do with cicatricial ectropion of the 
lower lid, the choice of procedure is easier, because the tissues 
below the lid are always available for the formation of the skin 
flap. 

Since the cartilage of the lower is thin and small, Hotz 
advises that this tiap be eewn to the orbital fascia below the 
cartilage projier. 

TABSOBItHAFHI AND CaNTHOUKIIAPHV 

The operation by which the lids are united along their 
margins for whole or part of their extent is teriued tarsorrhaphj'. 
Occasionally the union of the extreme angles is called canthor- 
rhapby, and the term tarsorrhaphy reserved for those instances 
in which the new union does not reach to the canthus; and 
this division is neefn! because it enables us to distinguish readily 
between a union of the lids, at, for example, the region of the 
puncta lacrymalia from one aft'eeting the inner angle. Accept- 
ing this division, we may agree with Terson in classifying these 
operations into six groups: inner and outer canthorrhaphy 
(uniting extreme lateral regions and practically forming new 
canthi), internal and external tarsorrhaphy (uniting the parts 
rather nearer the middle of the lid), median tai'sorrhaphy, and 
total tarsorrhaphy, when the whole palpebral fissure is closed. 

These various degrees of union are, of course, needed tor 
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various conditions ; it has been already mentioned that total 
tarsorrhaphy plays an important part in the operative treatment 
of many cases of ectropion, the lids being united temporarily, to 
prevent a recurrence of the deformity during cicatrisation. The 
surgeon will open the fissure again some weeks after the union. 

When the closure is temporary only, as in such a case, the 
surgeon will remove a strip as small as possible from the whole 
length of the poat-ciliary zone ot the lid margins, and unite the 
raw surfaces with several sutures. 

This method of securing union may be employed in the 
formation of all varieties of tarsorrhaphy, excluding canthor- 
rhaphy, for which it is not well adapted. 

Median tarsorrhaphy is specially useful in the case of neuro- 
paralytic keratitis ; here, by preserving the cornea from the 
intrusion of foreign bodies, the spread of the inflammation is 
prevented, and the ulcer, if formed, may be induced to heal. 

Similarly, in the presence of lagophthalmos, from facial 
paralysis, a median tarsorrhaphy may save the patient's sight, 

In slight cases of paralytic ectropion, when the collection of 
the tears and their overflow give rise to much discomfort, an 
internal tarsorrhaphy uniting the lida just external to the 
puncta lacrymalia for the space of 3 ot 4 mm will raise the 
lower lid and replace the everted punctum in its normal relation 
to the globe. All these unions may be effected by the procedure 
just mentioned, limiting its size in accordance with the needs of 
the case. 

It is easy to separate the lids again whenever it may be 
thought that the object of the original union is attained. 

Another method of gaining the same end has been invented 
by Boasalino. It can be used to unite the lids in whole or part 
as required. 

Bossalino's (17) Tarsorrhaphy 

histrumenls. — Scalpel, lid plate, needle and needle-holder. 

J/'irst Stage. — Having decided how far the new union of the 

Jids is to extend, the surgeon splits the upper lid from that 
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point to the canthus by making an iDcision in the grey line of 
the lid, thus dividing the anterior sheet, whicli contains the 
orbicularis and hair follicles, from the posterior, which consists 
of tarsal plate and conjunctiva. The incision is carried upwards 
until it ia about 3 ram. deep. 

Second Slai/e. — The lower lid is then split in the same way 
and to the same extent. 

Third Sta'j6.- — Then taking a suture, armed at each end with 
a needle, the surgeon passes the needles through the posterior 
layer of the lower lid from the conjunctival surface, so that a 
loop is left on the conjunctiva ; the points of emergence should 
be about 4 mm. apart. 

Each needle is then introduced in succession into the wound 
in the upper lid at a point opposite the point of emergence 
from the lower, and carried upwards between skin and tarsal 
plate for about 1 cm. At this level, i.e. about 14 mm. above 
the lid margin, both are brought out on to the skin, and tied 
over a piece of drainage tube. 

Kxtemal tarsorrhapiiy is rarely needed except in conjunction 
with canthorrhaphy. 

Occasionally it is necessary to shorten the palpebral fissure, 
in order that the lids may close more easily over the globe and 
offer better protection. lu Graves' disease, for example, the 
protruding eye is sometimes seriously damaged because of the 
non-closure of the lids. 

External can tho- tarsorrhaphy, as it may he called, at once 
hides the deformity and remedies the defect. 

The operation of Fuchs (18) is suitable for these cases. 

Puchs' Operation 

IiistriiviciUs. — Scalpel, dissecting forceps, scissors, needles 
and needle-liolder. 

Let us suppose that the surgeon thinks it desirable to close 
the outer part of tho fissure for a distance o[ one-third of an 
inch. 
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First Stage. — The surgeon makes an inciaion of the required 
length in the grey line of the upper lid, and deepens it until 
it reaches above the hair follicles. He then makes a second 
incision, about one-eighth of an inch long, vertically through the 
tissues of the anterior plane at the inner extremity of the first, 
and by a third incision unites the outer end of the first and the 
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upper end of the second incision. In this way he removes the 
skin and hair tollielea from a small triangular surface, leaving 
it raw. 

Secoiid Stage. — The surgeon now splits the lower lid in the 
grey line to the same distance as in the case of the upper, and 
by a vertical incision at the inner end loosens the area of the 
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skin, which, however, is left attached by its lower margin to the 
lid tissues. 

Third Stage.— T\\q triangle of skin is raised to fill the gap 
left by the removal of the skin and hair follicles from the upper 
lid. and is held in position by several points of suture. To 
secure lirm and complete union, the first suture should be 
passed in the way known as " mattress stitch," as follows : — A 
silk thread is armed at each end with a needle. These 
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passed from the conjunctival surfdce of the upper lid through 
the tarsal cartilajje, and appear on the raw area; then througli 
the loosened skin flap of the lower lid from behind forwards ; 
lastly, the ends are tied over a piece of draina^;e tuhe on the 
surface of the skin. The marginal wound is then closed by 
three or four separated stitches. 

Hale (19) has recently modified this procedure. The original 
operation does not, in his opinion, give a satisfactory canthal 
angle. 

First Slaije. — The surgeon marks on both lids the point where 
the new canthua is to he. From this point he makes an 
incision downwards in the lower lid for about 5 or 6 mm., and 
from the lower end of this a second curved incision to the 
outer eauthus. From the triangle contained between these 
inciaions and the lid margin he removes all the skin and hair 
follicles. 

Second Stage. — He now marks out on the conjunctival 
surface of the upper lid an area corresponding to that on tlie 
lower, but 1 mm. larger in each direction. Here he removes aJ! 
the tissues except the skin, i.e. hair follicles, muscle, tarsal plate, 
and conjunctiva. 

As the result, he has now two flaps — that of the upper lid 
consisting of skin only, that of the lower containing all the 
subcutaneous parts. They are secured together as in Fuchs' 
operation, ami the new canthus is formed. 

Canthoplastv 

On the other hand, it may he desirable to enlarge the palpebral 
fissure, e.y. in cases ot blepharospasm. This procedure is called 
canthoplasty. The usual method is simple. 

InslnimeiUs. — Stout scissors, needles and needle-holder. 
Pressure forceps moy be at hand. 

First Stage. — The surgeon places one blade of the sciaaors 
deeply in the commissural sac ; he stretches the lids widely 
apart with his disengaged hand, and with a single cut of tli 
scissors divides tho commissure as far as lie thinks proper. 
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Second Stage. — He then ilissecta up the conjunctiva from the 
region of the comniisaure for some distance (if this be not done, 
the fissure is not infrequently narrowed by recontroction) and 
stitches the conjunctiva to the sltin of the lid by several points 
of anture. 

Another method is that of Valude (20), 

First Stage. — The surgeon picks up a vertical fold of skin 
outside the outer cjnthus, and divides it horizontally with 
scissors, making a wound about half an inch long. 

Second Stage. — Then taking the scissors, he places one blade 
inside the cul-de-sac of the conjunctivii, and one in the wound 
and cuts first upwards and outwards, and then makes a second 
cut downwards and outwards, freeing the conjunctiva boldly. 

Third Stage. — He then closes the skin wound by several 
points ot suture, so aa to make the wound + shaped. The 
point of the conjunctival flap may be united to the new 
commissure, if necessary. 

Chalazia 

These little tumours very frequently need surgical inter- 
ference. Often it ia enough to incise them from the conjunctival 
surface and evacuate their contents ; sometimes the walls are 
thick and must be dissected out. 

The marginal chalazia are specially unsatisfactory to treat. 
For these it is best to make an intermarginal incision and 
express the contents through this; such au incision has been 
recommended by several surgeons, aa a routine for all such 
tumours, even though situated far from the mai^n. 



OrERATlOXS ON THE CoSJUNCnVA 

Symblei-hauox 
Symblepharou is an abnormal adhesion between the lid or 
lids and the globe. It follows, moat commonly, burns of the 
eye from some chemical caustic — such as lime — but may occur 
as a part of certain conjunctival diseases, eg. pemphigus 
conjunctivae. In the later conditions, which are, for the most 
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part, progressive, surgical interteronce can do little; in the 
former, it ia Bometinies possible to do much. 

The lower ltd is that most usually at fault; the adhesion is 
uf importance not only because it may interfere with the power 
of vision, but also because it limits the movements of the globe, 
aud the constant drag is most irksome to the patient. 

There are two main forms of operation for its relief: one 
jelies uQ the transplantation of Haps from the neighbouring 
conjunctiva, the other on the iriinsplaiitation of epithelium 
from a distfiuce. 

Tlie former is only applicable when there is sufficient 
conjunctiva uninjured to spare enough to cover the space left 
after dissecting the adhesion away ; the latter is used when the 
ailhesion is so extensive that tJie former is impossible. 

Pridgin Teale's Operations for Symblepharon 

Teale (21) lias described two ditt'erent; prueedurea for tliu 
relief of this condition. 

Inatntmenti. — Scalpel, speculum, dissecting forceps, needles 
and needle-holder. 

First Stage. — The surgeon makes an incision through the lid 
iu the position of the margin of the cornea, leaving the apex 
of the adhesion still ad- 
herent to the eye Then 
lie dissects the lid freely 
away until the parts are 
as movable as in tJie nor- 
mal state. 

Second Stage. — On the 
conjunctiva on each side Flo. 82.— Tosle'soiiaration 
of the cornea he marks 

out a flap, about 16 mm. long and about 6 mm. in breadth ; 
the limiting incision on the corneal side of each is carried 
down to join the wound made by the first dissection. 

Third Stage. — A sulnre is passed at each apical angle of the 
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flaps, and each is then raised from the globe aud turned ou its 
pedicle to assist in filling the gup. The dissection required 
to raise the tiupa tmist lie made very carefully to avoid any 
false cut which might spoil 
the chances of the whole. 
Unless the sutures are 
placed in position in the 
corners before the dissec- 
tion is made, the flap will 
be likely to roll up, and 
this will prevent accurate 
adjustment, 
dary wounds are easily closed from 
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Fourth Stiuja.- 
their edges. 

Teale's (22) Second Method 

The First Stiuje of the method is similar to that of the Erst 
plan. 

Second Stage. — The surgeon marks out a bridge flap of 
conjunctiva, arching over the cornea. The two limiting 
incisions should be about 6 mm. apart, and their ends must be 
turned somewhat outwards. The lower incision must join the 
dissection wound at each end. 

Third titage. — Two sutures must he inserted into each border 
of the bridge-Hap at about the ends of the middle third, and the 
whole raised by dissection. Tho silk threads will prove a great 
assistance during this part of the operation, which is always 
very slow and difficult. 

When the dissection is complete the bridge is brought down 
across the anterior surface of the cornea and secured into the 
bare area by the sutures. 

Foiirlh Slii'je. — The secondary wound is covered hj drawing 
together the conjunctiva on each side of it. 

Prawossud'e Operation 
Prawossud (23) has described a method of dealing with this 
condition which seems likely to give successful results. 
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InttrumerUs. — Scalpel, (Jisaectiiig fureeps, needles and needle- 
holder. 

First Stage. — The surgeon makes an inciaion dividing the 
outer cantlms with tlie scalpel, and frees the lid from the globe 
by dissection. 

Seamd Stage. — From the outer end of the first incision, and 
from the inner canthus, he mnkes a vertical inciaion, each about 
15 mm long, Ihrough the whole thickness of the lid. 

Tkird Stage. — These three incisions, with the lid margin, mark 
out a Hap, which can he drawn down, exposing a large raw 
surface on the inner aide of the lid and outer side of the globe. 
From this alt scar tissue is excised. Then a flap of mucona 
membrane is fitted accurately to the raw area, being joined at 
the anterior edge to the skin of the lid margin, and by its 
posterior edge to the conjunctiva of the globe. The fornix 
conjunctivES ia kept in position by means of three sutures 
which are paused through the flap at the point selected, and 
carried onwartl tiiroiigh the soft parts to the akin of the cheek, 
below the lowest lid-fold. 

Fourth Stage. — The flap is replaced in apposition with the 
globe, and the original incisions closed by suturea 

Hansen G-rut's Operation 

Hansen Grut performs a very simple operation for sym- 
blepharon, which is at the same time eflicient. 

Instruments. — Scalpel, razor, artificial eye or glass mask, 
needles and needle-holder. 

Fir^ Stage. — The surgeon makes a new cui-de-aac with the 
scalpel. 

Second Stage. — After the bleeding is stopped he cuts from 
the forearm a large Thiersch graft, which he applies to the 
Iwrder oE the artificial eye, so that the epithelium ia in contact 
Willi the anterior and posterior surfaces. 

TTiird Stage. — Then the eye thus clad ia placed into the new 
fornix and the lids secured over it by a few points of auture. 
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It ie not necessary to scarify the eiigea before applying the 
Buturps, since the lids need be closed for only a short liine. 

rrEiivciuM 

I'terygiuin is tlie name given to the growth of a fold of con- 
junctiva over the cornea; it usually occurs nt the inner siile, 
and ia very slow in progress. The more rapid forms are vascular 
and opaque, and are known as p. crassum ; the slower the growth, 
the more transparent tlie conjunctiva of which it is made, 
p. tenue. 

Since eventually the fold may spread over the pupil, and thus 
interfere with vision, treatment is necessary in a comparatively 
early stage. The cause of the disease is almost certainly chronic 
irritation, hence the sufferers are usually men who have been 
exposed to dust. Lately Sachsalber has endeavoureil to prove 
that the inversion of downy hairs near the canthus has an 
important bearing on the disease : he states that by pulling out 
the hairs he is able to bring the growtli to a standstill. 

The shape of the fold is more or less regularly triangular, with 
the apex towards the pupil : it lies over the cornea, attached by 
a narrow " mesentery." Growth takes place by ulceration at the 
apex of the pterygium. 

When a pterygium is increasing in size, it demands operative 
interference, since its continued growth will or may carry it 
across the pupil, and efl'ectually mar the visual acuity. It is 
not enough, in the majority of cases, to difisect the mass back 
and excise it ; the growth will return and require a second removal. 
There are several methods of treatment which are efficient; the 
original operation of transplantation was devised and advocated 
by Desiuarres. 

Desmaxres' (24) Operation of Transplanting a 
Pterygium 

Im/rumeHls. — Speculum, fixation forcepa, scissors, needle a 

and needle-holder. J 

Fir^t Slaije. — The pterygium ia picked np with the forceps , 
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W anil dissected of) the cornea and sclerotic tor it6 whole length ; 

I since the mass is attached to the globe by a narrow band 

I only, this dissection raakea a comparatively narrow gap in tlio 

I conjunctiva. 

I Second Slai/e. — From the lower border of the incision the 

I aurgeon makes a second curved incision downwards about 10 

I mm. long, running concentrically with the cornea, about 4 mm. 

r from the limbus. 

Third Stage. — He then dissects np the conjunctiva on the 
margins of this wound, and into this gap transplants the 
pterygium, fixing the apex into the lowest part. The conjunctival 
ilapa are now brought over the mnaa and secured by two or three 
points of suture. 

If treated in thia way, the return of the pterygium ia 
aatisfactorily prevented. There is, however, a small disadvantage, 
in that the masa makes an irregular elevation on the side of the 
cornea; to lessen this deformity, Knapp (25) has proposed a 
alight modification of the procedure. He aplita the pterygium 
into two parts and aiiliires each half separately under the 
conjnnctivtt. 

Knapp'a Operation 

Iiistruinents. — Aa tot Desraarres' operation. 

First Stage. — The pterygium ia picked up in forceps and 
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III or the pterygium. 
.till held in the forceps, it ia 



dissected off the globe ; then, 

divided from apex to base by a horizontal incision with the 

BcisBOrs. 
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Second Stage. — From the horizontal gap letL by the dissection 
of the pterygium, two incisions are made, one upwards and the 




Fio. 8Ei. — Kiiapp'a 0|>eiaCioti 



other downwards, extending about 10 
conjunctiva dissected up. 



Third Stage. — Each half of the pterygium is fixed f 
into one of tliese wounds and the conjunctiva is sutured over. 

Pebitomy 

The operation of peritomy, though an operation on tlie 

conjunctiva, is, in ite eETects, an operation on the cornea, and will 

be found in a later chapter, wliere we discuss the methods of 

dealing with corneal opacities. 
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ENUCLEATION AND ITS SUBKTnUTES 

The operations which will he described in tlie following chapter 
are sucli aa are only undertaken on eyes which have no claim 
to be considered as organs of vision, but require surgical treat- 
ment, either for the relief of pain, or for the removal, in whole 
or part, of a damaged organ, which, allowed to remain untreatetl, 
might prove a source of danger to its possesBor. 

Aa regards the order in which they are here dealt with, it 
has been thought most convenient to talie first the operations 
for complete removal of the globe, and then the substitutes for 
simple enucleation in " cosmetic " order, passing from optico- 
ciliary neurotomy and other procedures in which no tissue is 
removed, through partial amputations aud evisce rations, to the 
modilied enucleation operations, in which a glass ball or other 
body is put into the empty capsule of Tenon. 

This arrangement is, perhaps, hardly logical, but the operation 
of enucleation is of so much importance, and demands so much 
consideration, that its convenience has outweighed other factors, 

Eemoval of the eye, in some sense one of the largest, though 
by no means the most delicate, operations in ophthalmic 
surgery, is also one of those most frequently required, and one 
which may have to be performed by every practitioner. 

The more special operalioiis are, for the most part, entrusted 
to men who, by special training, are more accustomed to their 
performance ; removal may bo an urgent necessity which can 
allow no delay. 
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malignant growth), which might by extension endanger the 
sufferer's life, but much more commonly to prevent, by removal 
of one infliimed and damaged organ, the possibility of the loss 
of the nnin,(ured fellow by sympathetic intianimation. 

The fear of sympathetic ophthalmia has, no doubt, frequently 
caused surgeons to excise eyes which might have recovered 
some, perhaps even a large, fraction of normal vision ; but it 
cannot bo doubted that it is better to sacrifice a badly damaged 
eye than run any great risk of total blindness, and the treat- 
ment of sympathetic ophthalmia is so uncertain, and the 
prognosis ao bad, that we cannot wonder that many patients 
are pressed after injury to submit to immediate removal 
without any attempt to save a seriously hurt eye. 

But if we are, by operation, to avert the danger of loss of 
both eyes, we must surely do our best endeavour to minimise 
the resulting deformity, and hence, despite its simplicity, 
simple removal is slowly but steadily losing ground as a routine 
operation in all cases, while one or other substitute is adopted ; 
it is still, however, that most commonly em])loved. 

The old operation for removal, which remained in use until 
about 1840, was one of the rndest imaginable. A stout silk 
thread was passed through the eyeball, and this drawn forcibly 
forward ; then the surgeon took a double-edged knife, and, 
thrusting it into the orbit behind the eye, swept it round until 
all the tissues were divided and the eye free. It seems hardly 
necessary to add that the stump very rarely allowed the use 
of an artificial eye. 

This barbarous method has been entirely supplanted by 
enucleation. 

ESUCLEATION 

For the performance of this operation a general aniesthetic 
is necessary, 

Inslnimcnts. — Speculum, fixation forceps, squint hook, 
strabismus scissors, large curved scissors ; a pair of pressure 
forceps may be added, but will probably not be required. 
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The procedure may be considered in three stages: — 

First Stage. — Opeimu/ the Capsule of Tenon. — Seizing tlie 
conjunctiva in tlie forceps, t1ie surgeon divides it all round 
the circumference of the cornea, leaving as little of the 
membrane as possible adherent to the globa He dissects the 
ctinjunetiva and sulijacent capsule back slightly so oa to open 
the space of Tenon. 

Sr,rond Siajfe, — Division of (he Hecti. — The four recti muaclea 
are picked up with the squint hook in succession, and divided 
with the scissors. The globe is now held only by the oblique 
muscles and the optic nerve, and it can be without difficulty 
dislocated forwards beyond the palpebral fissure. It is well to 
do tills now, since it it is not done the surgeon may find a 
little diffifutty in getting the globe out after division of tho 
optic nerve. 

Third Stage. — Division of the Optic Nerve and JUinoval of the 
Eye. — The large curved scissors are passed down on the inner 
side of the eye, and the optic nerve is felt for. It 
recognisable as a thick rounded cord. 

The blades are then opened and placed one on each side of 
the nerve, so that they divide it by a single cut. If it is 
desired to remove as much as possible of the nerve with the 
globe, the ends of the scissors must lie pushed bock along the 
optic nerve, towards the optic foramen. This is the reason 
why the scissors must be inserted at the inner side. If they 
are passed from the outer side, the nerve cannot be found aa 
readily nor divided so far back. The globe now comes freely 
outside the orbit, and, when the obliques are cut, is free. 

There is seldom any serious bleeding ; a plug of gauze may 
he placed inside the lids, and a pad anil bandage over all. 
Often the plug is unnecessary. 

The after-treatment is simple ; the plug, if one has been 
inserted, is removed after forty-eight hours, and the socket 
gently washed out. Secondary ha:-morrhage is almost unknown, 
and the plug never, in the writers' experience, need be re- 
introduced. The socket should be washed out three or four 
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timeB daily; tlie patient may be allowed up ou tbe third da,y^ 
and will almost certainly be able to go out of hospital within 
the week. It is well to defer the wearing of an iirtificial eye 
for about a month. For the first fortnight a mild astringent 
lotion sliould be used several times a day. 

In some cases, after the globe hns been removed, the surgeon 
will find that he baa not cut the optic nerve as far back as he 
wished. It is then easy to teel the end ot the nerve among 
the orbital fat as a thick rounded cord. This may be caught 
in forceps, pulled forward, and redivided with tlie scissors. 

To make the primary division easier and more certain, Dr 
Henri Joseph has devised a hook-neurotome, on the principle 
of the tonsil guillotine, by the aid of which it is possible to 
divide the nerve with certainty, within a very few millimetres 
ot the upex of the orbit. 

Another almost similar, but somewhat more rapid, method 
is known aa the Viennese operation; the same instruments 
are needed. 

First St<uje. — The surgeon picks up with the fixation forceps 
a fold of conjunctiva about 3 mm. or 4 mm. away from the 
sclero-corneal junction, and divides it with the scissors. Into 
the space of Tenon, which is opened by the first incision, he 
passes a squint hook which underlies one of the ocular muscles. 
With the scissors he now divides this muscle and all the 
superjacent tissues. The luanceuvre is repeated for each of the 
four recti until the last is divided and the globe can be dislocated 
forward, as in the previous method. 

ifkcoml Slaye. — The globe is removed as in simple excision. 

This operation is distinctly inferior to the preceding; it 
involves the sacrifice of a large part of the conjunctiva, and 
the resulting socket is, therefore, smaller and more liable to 
contraction than that which follows the usual method. The 
time required is a matter of little importance : if it be thought 
dangerous to give a general aniesthetic, such as chloroform or 
ether, it is usually possible to attain suthcient anesthesia 
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througli cocaine to allow ihe division of tlie muscles, aud then 
the administration ot gas will give the surgeon time to complete 
the division ot the nerve and the removal of the globe. lu 
neither of these operations, ua first performed, did any suture 
of conjunctiva find a place. It has, however, been recommended 
with two objects: to promote siieedy healing, and to increase 
the motility of the stump. 

If sutures are put in, they arc usually carried vertically 
through the conjunctiva and subjacent capsule, in such a way 1 
ag to convert the wound into a horizontal line and shut off* 
the orbit from the sac. Recently a rather more elaborate mode 
has been proposed, by which the muscles are held forward and 
the movement of the stump improved. Of this method oE 
suturing there are several varieties; the one suggested by 
Snell (1) has for its object the union of all four recti in ths 
anterior part of the stump. 

Suell's Method 

First Stage. — The conjunctiva is divided all round the cornea 
in the usual way. 

Second Stage. — One rectus muscle is picked up on the squint 
hook \ through it from side to side is passed a suture, which, 
therefore, has a firm hold on the tendon. The ends of the 
auture are tied, "not too tightly," and the needle passed on 
through the conjunctiva over the muscle. The other end of 
the suture is cut short, and the tendon divided close to the 
BcleroUc. All the tendons are treated thu.'i. 

Third Stai/e. — The globe is removed in the usual way. 

Fourth Stage. — Tlie sutures which hold the lateral recti are 
tied first, and then those which perforated the vertical musclea. 

The advantages which Snell claims for this method are 
as follows: — 1, Prompt arrest of bleeding and more rapid 
healing ; 2. A better and more movable stump ; 3, Less falling 
in of the upper lid. 

Another method, suggested by Ernest Clarke (2). deals only 
-with the lateral recti and allows the vertical to retract. 
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Clarke's Method I 

Instruments, — la addition to the iustruraents usually required 
for excision, the surgeon wiil need two pairs of Prince's 
forceps, a needle-holder, needles armed with catgut and silk. 

First Stage. — The conjunctiva is divided in the usual way. 

Second Stage. — The surgeon passes a hook under the external 
rectus, isolating it from the snnounding parts, and clamps its 
tendon aa close to the globe as possihle with a pair of Prince's 
forceps. Then he divides the tendon hetween the clamp and 
the eye. 

The internal rectus is clamped and divided in the same way. 
The vertical recti are divided merely aTid not retained in 
any way. 

Third Stage. — The eyeball is removed. 

Fourth Stage. — A catgut suture is passed through the external 
rectus close to the clamp, and the clamp is taken off; the 
suture is then passed through the conjunctiva and capsule of 
the lower lip of the wound rather to the inner aide of the middle 
line, and the muscle fixed here. In a similar way the internal 
rectus is fixed to the upper margin of the wound. Lastly, the 
upper and lower lips of the wound are brought together by 
two or three strong silk sutnrea, 

Todd's Method 

Certain surgeons are in the habit of closing the cavity left 
after the removal of the globe by a purse suture. Todd (3), in 
the Ophthalmic Record for May 1902, gave the following simple 
method ; — 

First Stage. — The conjunctiva is divided all round the cornea 
in the usual way. 

Second Stage. — The surgeon picks up the tendon of the rectus 
superior on the squint hook, and passes a curved needle through 
the conjunctiva over it and through the tendon, thence onwards 
through the tendon and conjunctiva to the surface. The tendon 
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is now detached from the globe by scissors. In a similar way 
the same suture is pusseJ through the three otlier recti muscles, 
which are in turn divided. 

After the globe has been removed, the conjunctiva and 
tendons are drawn together by tying the ends of the single 
Buture. 

These modifications are certainly of value in improving the 
appearance of a patient after excision, hut none is so good 
as that of Adams Frost, which wilt he described later. When, 
from any caiiae, this last operation is inadvisable, one of the 
methods just demonstrated aliould be chosen. 

It is something ot a surprise at first sight that this operation, 
which opens freely a serous space continuous with the meningeal 
cavity, is rarely associated with meningitis, and, further, tliat 
this complication, if it occur, seems to be due to infection 
through the orbital roof and not to extension along the nerve- 
sheaths. The two factors that ensure this are : first, free 
drainage, and. in the second place, the direction oE the lymph- 
current, which is from the skull forwards along the optic 
sheaths. 

There is, however, little doubt that if tlie eye is iu an active 
state of suppuration there is a slight risk attached to enucleation, 
and it was for this reason that some of the other operations 
were suggested. 

So far as we have gone there is nothing against enucleation, 
but, on the other hand, as we have already seen, many advan- 
tages may be claimed for it. It is easy of performance, almost 
without risk, requires few instruments, and little time for 
recovery, Patients can, as a rule, leave the hospital less than 
a week after their admission. The disadvantages are almost 
entirely connected with the after-conditions. 

The most important failure is the grave defoi-mity which 
follows. The fat and muscles remaining after removal of the 
eye form a concave stump, against which the artificial eye 
is placed. The upper lid always falls hack into the orbit, and. 
leaves a deep hollow. The movements of the stump are 
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themselves imperfect, and the transmitted njovementa of t!ie 
artificial eye are still less. 

The vacant, staring look is very noticeable, so that many 
people prefer the frank deformity of an empty socket. And 
thi'j, though the chief, is not the only, fault to be found with 
the operation. The prothesis is concave, and between it and 
tlie concave stump a large space is left, in which secretion 
accumulates, and, decomposing, irritates the conjunctiva, giving 
rise to chronic conjunctivitis. 

The discharge then, in turn, roughens the surface of the eye, 
and rapidly destroys its polish, until it is unfit for wear. 

Lastly, the perpetual irritation gives rise to chronic inflam- 
matory clianges in the sub-con junctival tissue and the under- 
lying capsule of Tenon, so that bands are formed which, 
cicatrising, make the culs-de-sae shallow and render the reten- 
tion of an artificial eye difficult, and sometimes impossible. 

When a simple enucleation has been performed, the 
practitioner may be asked to remedy the resulting deformity ; 
three methods then are open to him. He may attempt to 
improve the existing stump by dissecting np a pocket of tissue 
and inserting a glass sphere. This is not likely to be successful 
in greatly improving the movement, though it may improve 
appearances. 

Suker's Method 

Suker (4) advocates the use of paraffin injections for a 
similar object. 

The parts must be well cocainised and the bleeding prevented 
by free use of adrenalin. 

Instruments. — Fixation forceps, speculiun, narrow scalpel, 
syringe for injecting paraffin, needle and needle-holder. 

First Stage. — The surgeon seizes with the forceps the apex of 
the socket and draws it forward. Then he plunges the point 
of the knife into the tissues at this point for a distance of 
about 3 mm., and at this depth makes a fairly large pocket 
by sweeping the knife rouiul in a circle, keeping the anterior 
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wall of tlie jXKjket iibout 3 mm. thick, iiiid not enlarging the 
external puncture. 

Second Stage. — He llien passes a suture across tho opening 
and injects tlie paraffin, filling the cavity but not distending it. 
Lastly the anture is tied. 

Considerable reaction follows the operation, and if the 
quantity of paraffin has i>een too large, the anterior wall of 
the pocket may give way and the mass will be extruded. 

An almost sicnilar effect is gained by using the thick artilicial 
eye known as Snellen's. This fits the stump better, and makes 
the upper lid more prominent. 

Lastly, by wearing a convex glass in front of the glass eye 
the sinking in ia partly hidden. 

None of these devices is entirely satisfactory, and none of 
them afl'ects the shallowing of the forniecs. Aa has already 
been stated, it will sometiniea be found that sockets, many 
years after enucleation, become so shallow by the growth of 
bands that no glass eye can be worn. This is a great dis- 
advantage to people who are at all dependent on their 
appearance for employment ; it is then necessary to try to 
remedy the defect by operative procedure. If the socket is 
merely obstructed by a single band, it is often possible to 
divide it, and by the immediate use of the glass eye, to prevent, 
for a time at least, its reappearance. Sometimes, however, the 
whole cul-tie-aac is shallowed, and this is a more serious matter. 
The lower cul-de-sac is that usually at fault. Many operations 
have been suggested (or the relief of this condition. 

It is sometimes possible to correct the defect by a simple 
proceeding, and it may always be tried first, since it is not likely 
to do harm. This ia to pass tlie needles of a doubly armed 
suture, from the lower cul-de-sac, down to emerge on the cheek, 
or even in the groove between the cheek and the gum. There 
remains a loop of silk, pulling down the fornix, and the good 
effect may be {lermanent. The only harm that can follow 
suppuration along the track of the needles. If this fails, some 
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plastic operation muat be performed. Maxwell (5) has recently 
described a method which is at once simple and apparently 
effective. 

Maxwell's Operation 

iTisti-uments. — Scalpel, dissecting forceps, pressure forceps, 
glass mask, needles and needle-holder. 

First Siage. — An incision is made at the bottom of the 
Shallow cul-de-sac in its whole length, some 5 or 6 mm. deep. 
It is made the same depth along all its extent (a b in the 
diagram). 

Second Stage. — On the skin of the lid are made two incisions, 
one about one-sixth of an inch below the lid-margin and the 
other curved below this, enclosing between them a semilunar 
area of skin about 12 mm. broad in the widest part. The 
length of this curved incision (c d in the diagram) must be 
greater than that of the first. The crescent of akin thus marked 
out is going to form the 
lining of the new cul-de- 
sac. 

ThirdSlage.— The upper 
limiting incision of the 
crescent ie deepened until 
it joins the incision in 
the cul-de-sac. The mar- 
gin of the lower lid now 
forms a bridge attached 
only by its two extremi- 
ties. 

Fourth Sta-ge. — The 
crescent of akin is dia- 
Becteduplromitsborde™ r». 87.-i.„„ir.o|,,.ii™. E^ 

UI.S..IU f of/ouHh stage. 

until only a relatively 

small part (about one-sixth of the whole) near the centre 

remains attacheil to the subjacent tiasuea. This is represented 

03 unshaded in the diagram. 
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Fifth Stage. — The bridge of skin bearing the lashea i& held 
forwflrda, and the crescent slipped under. The two extremities 
are secured into the angles of the first incision, and to its 
posterior lip the upper border of the crescent is fastened by 
two or three sutures. 

Then the lower border of the crescent is brought up and 
stitched to the conjunctival edge ot the bridge. The crescent 
is thus doubled on itself, and forma a groove, the posterior wall 




Fid. 8S.— Maxwell's operation. Diagrams to show rormiition of: 
la each the ports t/repment the ujipor and lower parts of the crescent Rap. 

ot which is formed by the upper, the anterior by the lower 
half of crescent. 

The undissected pedicle holds the floor of the groove down. 

Sixth Stage. — It remains to close the wound on the surface 
of the lid, and this must be done carefully or there will be a 
troublesome scar. The two edges are very disproportionate in 
size ; the lower ia much longer than the other. 

The first step towards clraing the wound must be a stitch^in 
the centre ot both edges, then one on each side midway between 
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the centre and the extremities. The coaptation of these two 
edges is the most difEcuIt part of the operation. 

This completes the whole procedure, but, before the pad and 
bandage are applied, a glass mask, preferably with a central 
opening, must be placed within the lids to depress the new- 
formed cul-de-sac until healing is advanced, U should he left 
in for a week or ten days; the central opening is an advantage, 
as it enables the socket to be washed out easily. 

Cross's Opera^tion 

Cross (6) of Bristol has described an operation for the relief 
of a contracted socket, which is not difficult of performance, 

InsU-umeiiis. — Scalpel, dissecting forceps, pressure forceps, 
scissors, needles and needle-holder. 

First Stage. — The sui^eon makes an incision half an inch 
long outwartis from the enter canthus dividing this. 

Second Stage. — He then marks out and dissects up a flip of 
akin, extending down and outwards from the upper lid with a 
pedicle attiiched to this. (If the skin of the upper lid be re- 
dundant, a flap may be cut from this having the base attached 
to the outer side of the external canthus.) 

Third Stage. — He then makes a horizontal incision across the 
conjunctiva of the contracted socket from side to side, extending 
deep into the submucous tissue. From this incision he dissects 
up the conjunctiva on either side as freely as possible, so as to 
form a dap adherent to each lid, and leaving a large raw surface 
in the floor of the socket. 

Fourth Stage. — The flap of skin is then twisted on its pedicle 
and pushed into the orbit between the lids. Here the margins 
of the conjunctiva are stitched to its edges. 

The stiff skin keeps the socket fairly deep. 

The twisting of the skin flap and its compression between 
the lids is an unfortunate point of this operation, since the 
nutrition of the whole may be interfered with ; a slight modifi- 
cation would avoid this. If, after division of the external 
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cantbus, a vertical incision through both lids be made, and a 
flap cut as in Fricke'B operation for ectropion, this flap could be 
readily paaaed in and secured without excessive twisting. A 
small secondary operation to divide the base and reform the 
outer canthua would be required a few days after. 

Operations for the Reukf of a Hopklkssly Damaged Eye 

Group 1, — Operations entailing the removal of no ocular 
tLsaue. 

1. Tattooing. 

2. Dianoux' method of cauterisation. 

3. Oplico-ciliary neurotomy or neurectomy. 

Group 2, — Partial amputation (anterior amputation), with 
retention of most of the ocular contents. 

1 . Critchett's operation. 

2. Lagrange's variation, 

3. Chevallereau'a operation. 

Group 3, — Evisceration. Removal of most of the contents of 
the eye. 

(a) Without the insertion of an artificial vitreous. 

II. Noyes' operation, 
2. von Graefe'a operation, 
-| 3. GifTord's operation. 
4. Ahlstrom's operation. 
[5. de Laperaonne's operation. 
Posterior Operation. — 6. Nicati's operation. 

(b) With the insertion of an artificial vitreous. 

L Of inorganic matter; Mules" operation. Modifica- 
tions. 
2. Of living tissue. Barraquez' operation. 
Group 4. — Modifications of enucleation. Insertion into 
Tenon's capsule of 

1. Glass sphere. Frost's operation. 

2. Melted paraffin. Ramsay's operation. 

3. Rabbit's eye. Lagrange's orbital heteroplasty. 



Anterior 
operations 
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4. Graft of skin aud Biibcutaneoiis fat. Rollet's 
operation. 
Group 5. — Eemoval of the globe with neighbouring tissues. 

Group 1.— In this group no tissues of the globe are removed, 
but the eye itself is made use of aud the need for an artificial 
eye avoided. The group contains operations of a very different 
nature, which have only in common these two factors. 

The representatives chosen tor description are : 

1. Tattooing, combined, if needful, with tenotomy, 

2. Dianoux' method of cauterisatton. 

3. Optico-ciliary neurotomy and neurectomy. 

The Bubstitutes for enucleation are various in their design. 
In some eases the surgeon is set to solve the problem, how to 
give the best cosmetic result to an eye wliich has lost all vision 
from ulceration, which has the cornea opaque and of approxi- 
mately normal curvature, while the size of the globe is not 
dimiiiished. In such patients it has been su^ested that the 
Bui^eon may tattoo, in various coloured pigments, an imitation 
of the uninjureil fellow, on the lencoma, in this way improving on 
the original suggestion of de Wecker, who was the first to advise 
the formation of a " pupil," in pigment, on the damaged eye. 

Kesearclies of various surgeons have resulted in the discovery 
of a Qumber of pigments which can be used for the tattooing, 
without injury to the eye ; they include black (lamp black), 
red (cinnabar), brown (a mixture of cinnabar, black earth of 
Sienna and Sepia), yellow (raw Sienna), blue (ultramarine or 
cobalt), grey (powdered graphite), and white (chinese white). 
(Holth.) 

In preparing the pigments it is necessaiy to obtain them in 
a pure state as a very fine powder ; this powder is sterilised by 
dry heat and mixed with a few drops of a storilised solution of 
gum arabic immediately before use. 

For the operation of tattooing, the surgeon requires a small 
corneal trephine, of about 5 mm. diameter, to mark the pupil, a 
larger of about 11 mm., to mark out the corneal margin, a 



J 



168 A TEXT-BOOK OF OPHTHALMIC OPERATIONS 

Bcalpel, a aharp spoon and a bunch of needlea, four fine needles 
surrounding one with a hluut end, so arranged as to prevent too 
deep perforation. 

The method which Holth (7) recommends is as foIIowH : — If the 
pupil alone is to be made, the surgeon marks out its limits with 
the small trephine, and with the sharp spoon removes all the 
contained epithelium. Tiien with the needles he punctures the 
stripped surface ail over, and after this dips the points into the 
black and repeats the puncturing, until washing has no etiect on 
the coloration. 

When all the details of the iris and pupil are to be repro- 
duced, he begins by marking out on the leucomatous surface a 
ring with the large trephine, and tinting this with black. It is 
again necessary to remove the epitheUum and then incise the 
tissue of tlie cornea radially with a knife. After this the pig- 
ment is pricked in with the bunch of needles. 

Darier and de Wocker have suggested that when tlie eye is 
Bhrunken it may be made more prominent and the deformity 
concealed, by tenotomy of all the four lateral recti. Trousseau 
(8) recorded, in La Vtinique Ophtalmologique, vol. xi,, a case 
which was aucfessfully dealt with by this method. 

Dianoux (9) has suggested another procedure to replace, espe- 
cially in children, excision of a bulging or staphylomatous eye. 

There are many objections, surgical and sentimental, to the 
excision of a child's eye that can be saved at all. There is a 
good amount of evidence — not, perhaps, absolutely conclusive 
— that the bones of the orbit, and, indeed, the whole face 
on that aide, fail in their proper development if the eye have 
been removed in early infancy. The thesis may be regarded as 
conclusively proved in the case of young animals other than 
human ; the removal of the eye of an infant rabbit is always 
followed by imperfect growth of the sphenoid and malar, but 
the operation must be performed in the first months of life. 
When we come to the human eye there is no certainty ; measure- 
ments on this point are few and unconvincing. But the general 
testimony shows, at the least, a marked prejudice against removal 
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before the child has reached puberty. Probably, judging from 
analogy in the lower animala, it would suffice to put off inter- 
ference until the fifth year, to guard against all risk of mal- 
deveiopment. 

When the eye must be removed, enucleation produces marked 
deformity, which renders the unhappy child the butt of its 
companions' primitive humour ; and this may do great moral 
a sensitive child. 



Dianoux' Method of Treating Anterior Staphyloma 
in Ohildren 

Ttie object of this operation is to reduce the eye to about the 
normal size, leaving a stump on which the sui^eon may after- 
wards tattoo an iris and pupil. 

/rts(rwmen(s.— Speculum, fixation forceps, galvano- or other 
cautery. 

A general ansesthetic, chloroform, is necessary. 

First Stage. — The surgeon draws with the cautery, at a Jujl 
red, a star on the cornea; the rays vary in number directly with 
the area of the ectasia, and commence a little within the edge of 
the cornea. 

At least 1 mm. of tissue must separate two adjacent rays. 

The cautery is taken over and over the rays until at least two- 
thirds of the thickness of the cornea are burnt 

Second Stage. — Then he traces in the centre of the bulging 
area a small circle about 2 or 3 mm. in diameter, and gradually 
deepens it, finally perforating the centre with the cautery at a 
bright red, and allowing the aqueous to escape. 

For dressing he sprinkles the eye with bismuth and puts on a 
compressive bandage, which he allows to remain untouched for 
three days; at the end of this time he changes the bandage 
morning and evening, but continues its use for several weeks, 
instilling at each dressing eserine and cocaine. 

It is very important, says Dianoux, to avoid attempting to 
reduce the volume of the eye too much at the first operation ; it 
is advisable to leave the stump too large, since contraction is 
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continuous for al least three months after. If the ciliary pro- 
cesBoa have undergone atrophy as a result of the pressure to 
which they have heen exposed, the globe will often shrink very 
much in after time. 

The cases in whom the result is most doubtful are they whose 
enormous eyes have caused atrophy of the retro-ocular fat. 
When this has been absorbed, it is never renewed. 

Tattooing will, later, much improve the appearance. 

OPTico-ciLiAUY Neurotomy 
It is recorded by Von Graefe (10) that he had several times 
divided the optic nerve in cases of absolute f;Iaucoma as a 
means of relieving pain without enucleation. The details of 
the procedure are not given, and the method was not taken up. 
Later, in 1876, Boucheron recommended the division of the 
optic and ciliary nerves as a substitute tor enucleation in all 
instances where the larger operation might be necessary. 

Boucheron's (111 Operation 
Inslruvieiits. — Speculum, fi.xation forceps, strabismus scissors, 

squint hook, enucleation scissors, needles and needle-holder. 

A general anaesthetic is necessary. 

First Stage. — The surgeon makes a liorizonlal incision over 
the tendon of the rectus internus, and picks this up on the 
squint hook. 

Second Stage. — He then passes two sutures through the tendon, 
first from the superficial surface to the deep, close to the cornea, 
and then from the deep to the superficial surface about 3 mm. 
nearer the muscle fibres. He then carefully divides the tendon 
in the interval. 

Third Stayf.^Kov/ passing the large curved enucleation 
scissors into Tenon's space, he feels the optic nerve, and placing 
one blade on each side of it, he divides it at a single cut, 
together with the ciliary nerves, which enter the glolre along- 
side of the second. 
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By pressing the points back towards the optic foramen, the 
optic nerve is cut long. There is pretty tree hfenion-hi^ 
following on the division of the vessels at the posterior polo of 
the eye, atid it is usually necessary to close the lids at this stage 
of the operation and apply firm pressure until the hjemorrhage 
is stopped. 

Fourth iVrejc.^When this takes place the eye ia again rotated 
outwards, tlie end of the nerve examined, and resected again 
close to the globe, if the surgeon desires; then the tendon is 
secured by the sutures which were passed in the second stt^e, 
and the conjunctival wound closed also, 

Finn pressure is required for some hours after the operation 
is finished. 

It is not absolutely necessary to divide the tendon of the 
rectus internus; the optic nerve may be cut by passing the 
scissors into Tenon's space letween the inferior and internal 
recti; it is not quite so easy, but it isstillnot difficult, to examine 
the posterior pole of the eye after this divieion. This, as u 
matter of fact, was Itoucheron's first method. 

The operation was originally recommended by Boucheron as 
a substitute for excision in those cases in whicli sympathetic 
ophthalmia was to be dreaded; the inventor relied on the 
theory of Deutsclimann as to the mode of propagation of this 
disease, according to which it spreads along the optic nerves; 
it has been shown, by unfortunate clinical experience, that the 
protection given by this operation is inadequate, and in a 
certain number of cases sympathetic inflammation of the fellow 
eye lias followed. The original scope tor the proc&lure baa 
theretoi-e been much reduced, and if it be undertaken at all, it 
will be tor such conditions as haemorrliagic glaucoma, in which 
the eye is hopelessly lost as a visual organ and yet is exposed 
to severe attacks of pain. 

The relief, in these cases, is usually complete, but the great 
ion of blood which not infrequently follows, gives occasion 
to severe pain for many days in some patients. 

Golowine (12) has described a more complicated plan, and in 
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its course removeB a considerable iength of the optic iierve. 
He calls the method optico-ciliary neurectomy ; it is in idea 
and performance very little different from the method of 
Boucheron. 

The following are the chief differences : — 

Golowine advocates the external rout-e after division of the 
external rectus. He avoids haemorrhage by clamping the optic 
nerve in pressure forceps and dividing it in front of tlie clamp. 

This is allowed to remain fixed on the nerve for about ten 
minutes after it has been divided. This would seem to be a 
not unimportant point, since the exophthaluios from the 
htemorrhage is, in the ordinary operation, often troublesome. 

Lastly, he draws attention to the importance of searching 
carefully for the branch of the ciliary nerve which lies on the 
inner side beneath the internal rectus. This twig not un- 
commonly escapes when the optic nerve is divided, and unless 
the surgeon knows of its existence and looks for it, the whole 
operation may be a failure, since the pain for which the opera- 
tion was undertaken may persist with little or no diminution 
80 long as a single twig remains undivided. 

Gkoup 2. — In the second group some part of the ocular 
contents is removed, and the globe, lessened in size, serves as 
a support tor an artificial eye. In the older methods the 
cornea was removed; in some of the more modern it is retained, 
though incised. 

These procedures have been given up almost entirely in 
England, because they have been proved to be not without a 
real danger of sympathetic iuflummation; they are still employed 
to some extent abroad. 

Ahputation of the Anterior Segment of the Globe 
The unsightly eyes which so often result from ophthalmia 
neonatorum have exercised the minds of many surgeons in an 
attempt to deal with them to the best advantage. When the 
whole globe is much enlarged, and the cornea protrudes, a 
hideous, shapeless mass, between the lids which cannot close 
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over it, operation is needed, not only for the pain which i8 
commonly suffered, but also for the removal ot the deformity. 

The objects of Critchett's (13) operation were to reduce the 
damped eyo " to a firm elastic bulb, that shall be fully 
influenced by the various muscles, and shall be about a third 
less in size, or, at any rate, in its antero-posterior measurement, 
than the normal eye, this condition being the most favourable 
for the employment of an artificial eye." 

Several surgeoua bad attempted, before Critchett, the 
removal ot an unsightly staphyloma, but they had not met 
with much success; in many caaes the wound had not healed, 
or had eventually healed with a weak, yielding cicatrix, Tlie 
first useful method was that which we are now about to 
describe, and from this circumstance all amputations of the 
anterior half of the eye are very often spoken of as Critchett's 
operations. 

Critchett's Operation 

Instrutnents. — Speculum, four or live needles and needle- 
holder, knife, scissors and disBectiug forceps. 

first Stage. — The needles are passed through the mass at 
about equal distances apart, 
just outside the lines of pro- 
posed incision. They are left 
in situ, with the points and 
eyes emei^iug. 

Second Stage. — A small open- 
ing is made in the sclerotic in 
some part ot the proposed in- 
cision, with the knife, and two Fio. as.— Critchetfa opEration. Tl.e 
incisions made with tlie scissors i""^ ''*'''° "'" '^"^^ """ "" ""°°''^- 
enclosing an elUptical piece, just within the extremities of the 




Tkird Staijc. — The needles, with their sutures, are drawn 
through and the sutures are tied, bringing the edges of the 
sclerotic into apposition. 
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The advantages of passing the needles in this way are three : 
they relieve tension slightly, they serve to mark the lines of 
incision, and, lastly, serve to retain the vitreous which would 
otherwise escape. 

In the hands of its inventor this operation gave very good 
results, and in favourable cases might yet be used without 
disadvantage. It has almost been given up in England, chiefly 
on account of the slight risk of sympathetic ophthalmia, but is 
still not infrequently performed in France, where it has under- 
gone modifications of various details at the bands of Aubaret, 
PicDt, aud Lagrange, among others. These are chiefly planned 
to increase the resistance of the tissue placed over the gap in 
the ocular capsule. 

One of the latest modifications is that of Lagrange (14). 

Lagrange's Operation 

Instruments. — Speculum, Bxation forceps, scissors, squint 
hook, Beer's knife, needles and needle-holder 

It is convenient to have two needles threaded with rathei^ 
etout silk of different colours. 

First Stagt. — The surgeon dissects up the conjunctiva all 
round the cornea for some distance, laying bare the insertion of 
the muscles. 

Second Stage. — Then picking up each muscle on the squint 
hook in succession, he secures each with a silk thread. The 
superior and inferior recti should be secured with silk of a 
different colour from that used to the lateral tendons. 

Third Stage. — After all the four tendons are held, each by a 
separate silk thread, the surgeon passes a purse-string suture 
round the mouth of the conjunctival opening. 

Fov.Tth Stage. — The next stage in the operation is the removal 
of the staphyloraatous cornea and as much of the ciliary region 
OS the surgeon thinks necessary. If the eye is at all irritable, 
and shows signs of old-standing eyclitis, it is better to remove 
aU the ciliary zone. With this, o[ course, is removed the iris, 
the lens, and part of the vitreous. 
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Fifth Stage. — The purse-Btring suture then ib tied loosely 
just with siifEcient firmness to prevent further loss of vitreous, 
nnd the muscle sutures are tied in pairs, dragging the tendons 
forwaRi under the conjunctiva over the open gap in the solero- 
corneal capsule. 

Then finally the purse-string ia tied firmly, or if the surgeon 
mistrusts this form, replaced hy interrupted sutures. 

A very similar operation hiis heen proposed recently by 
Chevallereaii (15), under the name of "combined transverse 
keratotumy." The object of this, as of all such piocedures, is to 
give a stump which will be more prominent than that after a 
simple excision. 

Ohevallereau's Operation 

Lisiriiments. — Speculum, tixation forceps, Graefe's knife, iris 
forceps, cystitome and curette. 

First Stage. — The Burgeon makes an incision completely 
across the cornea in the transverse diameter. 

jS'ficonrf Stage. — Passing the iris forceps into this large wound, 
he grasps the iris firmly and, with a twist, tears it from its 
attachment all round the circumference. 

Third Stage.—'He then tears the lens capsule with the 
cystitome, and removes the Jens with the curette. 

This completes the operation ; the speculum is at once 
removed and a pressure handle applied. 

It ia of importance, says Chevallereau, that the operation be 
performed rapidly ; if the performance be leisurely, a large clot 
of blood will collect and prevent union of the flapa 

Group 3. — The chief feature of this group of operations is the 
removal of the ocular contents as completely as possible. A 
secondary division in the group is formed by those cases in 
which a foreign body is placed in the empty sclerotic, to 
3 the size of the stump and with it the motility of the 
prothesis. Since Tenon's capsule and the conjunctiva are little 
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interfered with, it ia quite uncommon to find cicatricial bands 
appearing in the cul-de-sac at any period after evisceration, 
(a) Without the insertion of an artificial vitreous. 
. Koyes' operation. 
. von Graefe's operation. 
■ 3. Gifford's operation, 
4. Ahlstrom'a operation. 
. de Lapersonne's operation. 
Posterior operation. — 6. Nicaii's operation. 
(6) With insertion of an artificial vitreous. 

1. Of glass. Mules' operation and modification, 

2. Of living tissue. Earraquez' operation. 

Group U (a). — 

The first reference to evisceration is to be found in the account 
of the Fourth International Congress of Ophthalmologists. 

Noyea (16) here stated that he was accustomed to deal with 
cases of suppurating wountis, and more especially pan- 
ophthalmitis, by incising the cornea freely and wiping out the 
contents of the eye with a sponge until the sclerotic was left 
white and glistening. He thought that it would prove an 
efficient safeguard against sympathetic inflammation. Later, in 
1884, von Graefe (17) revived the proceeding to avoid enucleating 
eyes in a state of panophthalmitis, because in some instancet^ this 
had been followed by meningitis. His method differed from that 
of Noyes in that be excised the whole cornea and the surround- 
ing sclerotic. The stump, therefore, was smaller than that left 
after Noyes' operation, but larger than that after enucleation. 

GifTord (18) expresses himself strongly in favour of simple 
evisceration. What is usually called by that name is, as he 
points out, really evisceration with excision of the cornea. The 
removal of the cornea is, in hia opinion, a needless mutilation, 
and he advises all surgeons to leave it whenever possible ; the 
retention of the cornea ensures a larger stump than that which 
follows the common operation, and gives no greater risk. He 
describes two methods of performance. 
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Any '■ simple evisceration " ia often called Gifford's operation, 
even though the details may not be the same as those recom- 
mended by Gifford. 

Gifford's Operation 

(First Method) 
I-asiriimeTits. — Speculum, straight Btrabismua sciaaors, fixation 
forceps, knife (scalpel or von Graefe's linear knife), sharp 
spoon, needles and needle- holder. 

First Stage — The surgeon makes an incision close to the 
cornea through the conjunctiva, extending from the middle of 
the insertion of the external rectus to the middle of the 
insertion of the superior. From the lower border of this 
incision he then makes a second running up- and backwards 
to the retrotarsa! fold. The triangular flap of conjunctiva 
enclosed between these incisions is dissected up, so as to lay 
bare the sclerotic. 

Second Stage. — He then makes, with the knife, an iuciaion 
through the sclerotic, meridtonally along one radius of the 
globe, between the two mu8(.^les whose tendons can be seen. 
This incision must be about 18 mm, long. 

Third S(iv/e.- — Through this opening he removes the contents 
of the eye, making use of the sharp spoon, if it be required, 
to clear the ciliary body cleanly away. 

Fourth Stage. — The conjunctival flap is then replaced and 
secured by a tew points of suture. 

(Second Method) 
First Stage-. — The surgeon makes an incision straight across 
the cornea from side to side and continues it into the solera as 
far as he thinks necessary. 

Second Stage. — Through this he empties the eye. No sutures 
are put in the cornea. 

Gifford says that he was disappointed that the resulting 
stump was not always large enough to carry an artificial eye 

12 
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successfully. He therefore, in some eases, inserted one of 
Mules' globes iuto the empty eclera and secured it by suturing 
the cornea. Thia converts the operation into a modification of 
Mules', siniilar to that which one of ua has described, and 
which will be found uuder that head. 

Ahlstriim, of Gothenburg, preserves the cornea in exentera- 
tion, in order to have the resulting stump as large and to keep 
the conjunctival sac as capacious as possible. 

Ahlstrom's Operation 

Insirwmeats. — Beer's or von Graefe'a knife, forceps, 

sharp spoon. 

First Stage. — The surgeon makes with the knife a puncture, 
about 1 mm. above the horizontal meridian and a little external 
to the aclero-corneal junction. He passes it across the anterior 
chamber to make a counter-puncture at the corresponding point 
on the opposite side ; then he cuts downwards parallel with the 
plane of the corneal iuBertion and makes a flap equal to about 
three-Bftbs of the cornea. 

Second Stage. — He then raises the flap out of the way by the 
forceps and scrapes out all the contents of the globe with the 
sharp spoon. Special care is needed to evacuate the choroid 
and ciliary body completely. 

No sutures are put in ; the interior of the eye is washed out 
by irrigation, and the corneal flap replaced in positioiL A 
pressure bandage is applied. This completes the procedure. 

Ahlstrom claims for this method that the convalescence is 
shorter and the reaction less than that found when keratectomy 
is performed. 

A variety of evisceration, "exenteration ignt^e," is strongly 
recommended by de Lapersonne (19) in cases of panophthalmitis, 
which, as we have already pointed out, are notoriously unfavour- 
able for enucleation. 

He incises the cornea freely in a cruciform manner, and then 
bums up the contents of the globe with Paquelin's cautery. 



1 



lur- m 

iien I 

J 



ENUCLEATION AND ITS SUBSTITUTES 179 

holding the flaps of the cornea apart, and introducing the 
glowing point repeatedly into the vitreous and thus diainfecting 
by heat the tissues that are left. 

SUBENUCLKATION 

Nicati's Operation 

Nieati (20), by his operation of subenucleation, attempts to 
preserve the anterior half of the Bclero-corneal capsule while 
removing the posterior half and all the ocular contents. 

Instniments. — Speculum, fixation forceps, acissors, sharp hook, 
needles and needle -holder. 

First Stage— The surgeon makes with the scissors a button- 
hole through the conjunctiva over the insertion of the internal 
rectus. 

Second Stage. — The tendon is held forward in forceps, and 
two sutures armed at each end with a needle are passed through 
it from its deep surface, one near the upper, one near the lower 
border, and onward through the overlying conjunctiva. The 
tendon is then divided between the sutures aud the glolie. 

Third Stage. — From the incision the capsule is opened above 
and below the tendon, so as to allow the entrance of scissors, 
with which the optic nerve is divided as In enucleation. 

Fourth Stage. — The surgeon now takes the sharp hook, and 
with it brings into sight the posterior pole of the globe which 
is stripped of the attachments of the obliques. 

Fifth Stage. — He then divides the scleral coat all round 
behind the insertions of the recti, and removes the remainder 
of the capsule and the wliole content of the globe, paying special 
attention to the ciliary body and iris which are in connection 
with the anterior half, 

Sixth Stage. — Lastly he takes the needles on the deep ends 
of the sutures, which were passed during the second stage, 
through the tendon of the internal rectus, and passes them 
through the corresponding ends of the tendon and conjunctiva 
which were left adherent to the globe. The ends are then tied, 
closing the wound in the conjunctiva and uniting the tendon. 
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Niculi atutes that the healing is more rapid than after simple 
enucleation, and that an excellent stump is left ; the latter is 
prohahle, but the former is difficult to understand. 

Gkoup 3 (6). — 

Mules' Operation 

Mules (21), in 1884, dissatisfied with the cosmetic results of 
previous operations, proposed to place a hollow glass sphere in 
the empty sclerotic, and thus make a large prominent stump for 
the artificial eye. His method, which, with slight modifications 
only, remains the best cosmetic operation, will now be described. 
Instruments. — Speculum, fixation forceps, cataract knife or 
scalpel, acissora, sharp spoon, artificial vitreous and introducer, 
needles and needle-holder. 

First Stage. — The surgeon with the knife cuts half round the 
cornea, and completes its removal with seissora. 

Second Stage. — Through the gap thus left he removes the 
contents of the globe, being 
specially careful to remove 
the uveal tract as completely 
1 possible. For this the 
sharp spoon is useful. 

Third Stage.— The circular 
wound left by removing the 
cornea is not readily closed 
by sutures. So it is con- 
verted into an elongated 
ellipse, with the long diameter transverse, by the removal 
with scissors of two somewhat triangular portions, one on 
each side. All hemorrhage should be stopped ; it is most 
easily done by washing out with some hot antiseptic. 

Fourth Stcige. — A glass globe of suitable size is sUpped by 
means of the introducer into the sclerotic, and the wound closed 
over it by sutures. (Mules advises that the sclera and con- 
junctiva should he united separately, but this seems unnecessary, 
and the sutures may include all the tissues.) Three or four are 
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iiaualiy sufficient. Tlie surgeon must estimate what aiiie of globe 
will be retained, and at the same time give a useful stump. 
Practically globes between 11 and 13 mm. are moat useful. 

The patient should be kept quiet during the first week or ten 
days of the convalescence, and the stifcchea should not be removed 
until at least ten days have elapsed, when the wound will be 
found soundly healed. A glass eye can be worn in & month. 

In a certain number of cases the central stitch gives way 
and the globe emerges. Naturally the smaller the globe the 
leas the number of failures and the less the reaction; but, on 
the other hand, the smaller the stump the less perfect the 
cosmetic result. 

Although with the escape of the globe Mules' operation may 
be said to have failed, it may be possible to refresh the edges 
and insert a smaller sphere. This has, in the writers' experience, 
rarely been successful. Even at the worst, however, the remain- 
ing stump is that of an evisceration, much more solid and more 
prominent tu bear the artificial eye than that after complete 
excision. 

It is clear that the reason of the special weakness of the 
central stitch is to besought 
in the greater tension put 
on it, because of the imper- 
fect adaptation between the 
shape of the inserted vitre- 
ous and that of the sclerotic 
after removal of the cornea. 

It has been proposed 
oneof us to make this adapta- 
tion closer, by preserving the cornea, and making a long curved 
incision through the sclera above it. In this way, after the 
introduction of the globe the tension on the central stitch is 
less than that on the lateral, and, since the wound is entirely in 
vascular tissues, the healing is usually rapid. 

It cannot be judged yet how far this modification is successful 
in ensuring union. So far the results have lieen very favour- 
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nble. The only case of failure among nine successes was one 
where the operation was undertaken on account of a large 
contused and lacerated wound of the globe, which, having been 
with difficulty closed at the time of operation, evenlually gave 
way, allowing the escape of the sphere. 

Others have dealt witli the difficulty in a different way, by 
making a long transverse incision across the cornea extending 
into the sclera. The disadvantage here is that the wound is in 
non -vascular tissue, and therefore heals with less rapidity. 

Other substances— metal spheres, masses of sponge, etc. — have 
been proposed to replace the glass sphere of Mules, but so far 
without benefit. 

Barraquez (22), at the Madrid Congress of 1903, proposed 
that the glass sphere of Mules might be replaced with advan- 
tage, by a mass of tat, cut according to his suggestion, from the 
gluteal I'Cgion of the patient. This graft, being an organic 
living substance, would, he thought, heal into the empty sclerotic 
more kindly tlian a glass globe. The suggestion has been put 
into use by Troncoso as well as the originator, and the results 
are said to be very good. 

Pfluger{23), of Berne, at the International Medical Congress 
at I'aris in 1900, Stated that theoretical reasoning had led 
him to use perforated globes in preference to complete spheres 
of glass; their value, in his mind, was that the granulation 
tissue took better hold on them. It has been our experience 
that a considerable number of the globes which were e.xtruded 
from the eye were imperfect and showed a small hole, the 
interior being filled to some extent by fluid. This small hole 
has therefore seemed to us an unfavourable condition. 

Lang uses gold spheres. Silver spheres have been used, but 
are objectionable as they give rise to argj-rosis of conjunctiva 
and lids. 

Group 4, — The fourth group ot the operations contains those 
procedures which are essentially modifications of simple excision, 
and have for their object an immediate improvement of the 
resulting stump. The modifications by sutures have been already 
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dealt with. In the methods now to be described, some tissue, 
organic or inoi^inic, is placed in the empty capsule of Tenon, 
and makes the stump convex instead of concave. 
Tile selected operations are — 

1. Insertion of a glass sphere (Frost's method). In- 

jection of paraffin (Kamsay). 

2. Orbital heteroplasty. 

3. Implantation of a graft of skin and subjacent fat 

(Rollet's operation), 

Adams Frost's C2i) Operation 

Frost, in 1885, su^ested that a glass globe should be put 
into Tenon's capsule after enucleation. The operation was 
done as follows : — 

lastrume'its. — As for enucleation, with the addition of Mules' 
artificial vitreous and introducer. 

Enucleation is performed in the usual way. 

Then, without waiting to stop hBemorrhage, the surgeon 
introduces a glass sphere about 13 mm. in diameter into 
Tenon's capsule and sews up the wound with three or four 
stitches. It is well, while the stitches are being passed, to 
grasp a large piece of both lips of the wound in forceps, and 
put the needles through the tissues at a distance of at least 
4 mm. from the edge. Unless this be done the globe will 
probably escape during the healing. The stitches pass through 
conjunctiva and Tenon's capsule, and the central one probably 
also through the tendons of the vertical recti. The pressure 
of the globe soon stops all hiemorrhage. 

The reacticjn is less than that after Mules' operation, but 
more than that which follows enucleation. I'he length of 
convalescence and the cosmetic results are also intermediate. 



Ramsay's Operation 

Ramsay (25) has drawn attention to the good results which 

may be obtained by the injection of paraffin into the empty 

capsule of Tt-non, after enucleation. Hertel (26) had published, 
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a little time before, an article detailiug ttio results of numerous 
experiments which he hail carried out on rabbits, to see whether 
the orbit would bear the injection of paraffin, and thus give 
a better stump for an artificial eye than was obtainable by 
simple enucleation. His results on rabbits were entirely 
favourable ; in some cases he injected hard paraffin, in others 
inserted a more or less globular mass after removing the eye. 

Eamsay seems to have been the first to make use of the 
injections on the human subject. His method is as follows :— 

First Stage. — The surgeon divides the conjunctiva as near 
the cornea as possible ; then passing a squint hook under each 
rectus muscle in succession, he passes a strand of catgut, with 
a knot at one end, through the tendon and overlying con- 
junctiva. The knots prevent the catgut sutures running 
completely through the tendons. 

Second Stage. — The tendons are then dividcil as close to the 
sclerotic as possible, and the eye excised as usual. 

TliiTd Stage. — The bleeding is now stopped by douching with 
hot sterilised water, and the capsule, stretched by the four 
strings, is stufTed with gauze moistened in a solution of 
adrenalin chloride, A strong purse - string suture is then 
passed all round the opening of the capsule. 

Fourth Stage. — The gauze packing is now withdrawn, the 
nozzle of the special syringe inserted into the capsule, and 
the purae suture drawn tight round it As much paraffin is 
injected as will distend the capsule, the syringe is withdrawn, 
and the suture pulled tight so aa to prevent the escajie of the 
injected paraffin, and tied. The four catgut sutures are then 
tied, the upper to the lower and one lateral to the other. 

If a moderate amount only uf parafHn have been injected, the 
reaction during the first days of healing is very slight. An 
artificial eye may be worn over the mass in about a month. 

It is difficult to see that the procedure just described has 
any advantage over Frost's operation. It is said that the 
glass sphere is liable to fracture, but this risk is purely 
theoretical, and the injection of paraffin is certainly not devoid 
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of its own special dangers. In other situations it has been 
followed by thrombosis of the neighbouring veins. During 
the formation of a new nose it has several times been the 
cause of blocking of the orbital veins on one side and total 
blindness of one eye. Certainly it is not likely that the 
injection of paraffin into the tissues of one orbit should give 
occasion to blindaess of the other eye, but it is at least 
possible, and the risk more than counterbalances any objection 
to Frost's method. 

Orbital Hktkroplasty 

Certain surgeons have tried to combine the safety of enuclea- 
tion with the maximum of cosmetic effect by endeavouring to 
implant an excised eye from a rabbit into the capsule of 
Tenon, hoping that the graft would live and serve as an 
artificial prothesia. In the first cases. Chibret (27), in La. 
Hevue Giniralc d'Ophtalmologie for 1885, describes how he has 
attempted to impUnt a rabbit's eye into tlie capsule of Tenon, 
from wliich an eye had been just removed. Tlie ingrafted eye 
lived for some time ; it is even stated that the cornea! sensi- 
bility returned, ao that the patient was as sensitive to touch 
of the implanted as of the normal cornea, but in about fourteen 
days the rabbit's cornea gradually dissolved in pus and tlie 
resulting stump was not very satisfactory. 

Chibret, in the paper mentioned, discusses the point whether 
such an eye after transplantation could give rise to sympathetic 
ophthalmia. 

Some later experimenters have retained the use of the 
rabbit's eye, while they have given up the attempt to use it 
as a substitute for an artificial ; it serves, in fact, merely to 
increase the bulk of the stump. By retaining the iiving graft, 
they indeed avoid the presence of an implanted foreign body 
in the orbit ; but, on the other hand, there can be no justifica- 
tion for tlie use of such a specialised organ, for filling a cavity 
which might as well, or better, be filled with fat. Such methods 
as that of Lagrange, in which a freshly enucleated rabbit's eye 
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is placed within the capsule and the conjunctiva sewn over it, 
cannot be defended in any respect. 

The tissues of the eye are not readily implanted on to other 
tissues; they lose liulk and form a diminishing stump. On the 
other hand, skin and subcutaneous fat, or a mass of subcutaneous 
fat alone, forms an excellent graft. 

RoUet'a (28) Operation 

Rollet implants into the empty capsule, after enucleation, ii 
mass of skin and subcutaneous tat, which he takes for preference 
from the deltoid region. He uses for the detachment of the 
muscles from the globe, a rugine. 

He describes the operation as follows : — 

First Stage. — The surgeon divides with scissors the conjunc- 
tiva all round the cornea. 

Secund iS'iaje.— Each rectus tendon is picked up with the 
squint hook, and separated from the sclerotic by means of the 
nigine. It is then held forward by a suture. The insertions of 
the obliques are also separated in the same way ; after this, the 
sclerotic is completely stripped of all attachments. 

Third Stayc. — Tlie optic nerve is cut and the eye removed. 

Fourth Stage. — Now the surgeon dissects out, from the deltoid 
region, a round of skin with the whole thickness of the sub- 
jacent fat The circumference of the graft should be a little 
lai^er than that of the cornea. 

Fifth Stage. — The graft is placed into the empty capsule of 
Tenon, and the recti tendons are sutured to it by means of the 
sutures which were placed on them in the second stage. Then 
the conjunctiva is stitched to the skin all round the margin of 
the graft. 

BoUet claims for this operation that the resulting stump is 
freely mobile. 

Gboup 5.— 
Removal of Eyeuall, Conjunctival Sac, and TARSoa 

When the conjunctiva is much shrunken, or when a malignant 
tumour as eroded the lid margin and is attacking the ^ 
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is seldom of avail to attempt a plastic operation which will 
enable the patient to wear an artificial eye. It is usually better 
to sacrifice the conjunctiva! sac and stitch the lids over the raw 
contents of the orbit, or, if the cavity have been entirely emptied, 
over the void. This will reduce the subsequent deformity to a 
minimum. 

Green (29) was the first to publish any operation of this kind. 
Czermak has, later, recommended a very situilar procedure. Alt 
(30) has recalled attention to Green's original paper. 



Green's Operation 

IiistTuments. — Speculum, fixation forceps, scisaors, squint 
hook, pressure forceps, needles and needle-holder. 

First Stage. — Enucleation is performed in the usual way. 

Second Stage. — The surgeon then grasps the conjunctiva in his 
forceps and draws it out; by a slight dissection he dissects off 
the tarsal plates with the conjunctiva and removes them. 

Third Stage. — Then he removes the borders from both lids. 

Fmirtk Stage. — The raw edges of the lids are then united by 
several points of suture. 

Czermak (31) operates by a slightly different method. 

Czermak's Operation 

Itistrumejils. — Scalpel, dissecting forceps, speculum, squint hook, 
fixation forceps, scissors, pressure forceps, needles and 
needle-holder. 

First Stage.- — The surgeon splits both lids in the grey line and 
dissects upwards until he has reached beyond the tarsal plates. 

He then draws the tarsal plates down and dissects out the 
retrotaraal folds. All this tissue is then removed. 

Seamd Stage. — The speculum ia then inserted and the eye 
removed with the remainder of the conjunctiva. 

Third Stage. — The lid margins are then stitcheii together. 

It will be noticed that Czermak does not remove the lid 
margins so long as they are healthy ; Green, on the other band, 
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lays considerable atreaa on the advant^ee of their removal in 
all cases to ensure an almost invisible Bcar. It would seem to 
the writers that the line of lashes, i£ they can he preserved, 
would give a more natural appearance than the smooth, unbroken 
surface left after Green's operation. 

The lacrymal glands are left in situ in both procedures, hut 
seem to give no inconvenience. 

As has been seen from the description just given, there is no 
great difficulty connected with the performance; it may be 
undertaken with no great additional risk whenever enucleation 
has to be performed on account of malignant disease which has 
invaded the globe and the lids, 

To such cases most surgeons would limit its employment, but 
Alt advises us to use it whenever the conjunctival sac is shrunken 
80 as to make Che wearing of an artificial eye difficult or un- 
comfortable, and even goes so far as to suggest that the operation 
should be done as a substitute for simple enucleation on working 
men, to whom the artificial eye is n considerable expense. 

Exenteration of thb Okbit 

In cases of extensive disorganisation of the orbital contents 
by malignant disease, it is often necessary to remove all the 
parts from the cavity. If there be a new growth adherent to 
the bony walla, even the periosteum must be swept away and 
the bones treated as seems best. Tiie walls are very thin, in 
some parts dangerously near the cerebrum, and any inliamma- 
tion of them is not impossibly complicated by meningitis. The 
surgeon, therefore, will deal gently with the bones of the roof, - 
knowing how narrow are the limits of safety. 

The methods will vary a little with the leaving or removal 
of the periosteum. 

First Method 

Instruments. — Speculum, scalpel, fixation forceps, curved 

sciasora, dissecting forceps, pressure forceps. 

First Stuf/c. — The sut^on makes an incision outwards from 
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the outer canthus, reaching to the edge of the bony orbit ; 
then drawing the globe strongly forward, he divides the 
conjunctiva in the upper and lower fomices by two curved 
incisiona, which, passing above and below the eye. unite at 
the inner and outer canthi. 

Second Stage. — ^Then drawing the eye iuwards, he aeparatea 
the contents from the inner wall of the orbit by repeated 
amall cuts of the scissors. Having freed this part, he attacks 
the lower, inner, and finally the upper wall, taking special 
care here to avoid any perforation of the bones. By this 
cautiouB dissection the orbital contents are freed back to 
the apex. 

Third Stage. — The whole mass thus separated is drawn 
forcibly forwards, and the surgeon divides the restraining 
tissue at .the optic foramen, or as near aa poaaible to this, 
with the curved scissors. There is neceasarily very free 
bleeding, and it is not possible to place a ligature on the 
veaaela in the depth of the orbit where they are cut; the 
cavity, however, is eaaOy filled with plugs, and these control 
the hEemorrhage. 

Sometimes the actual cautery is of great assistance in this 
stage of the operation. 

It is often useful, since the socket which ia left can never 
carry an artificial eye with comfort, to remove the conjuBCtiva 
from the lids and culs-de-sac. There is left a raw surface, aa 
in Green's or Czermak's operation, which heals kindly dovra 
on the granulation tissues of the orbit. 

If the operator decide to remove the periosteiun with the 
contents of the orbit, the method is a little different. This is 
the second plan. 

Second Method 

First Stage. — The incision from the outer canthua, and the 
division of the forntces conjunctivie, ia made in the way just 
described. The dissection is extended up to the bone. 

Second Stage. — The periosteum is divided all round the 



190 A TEXT-IiOOK OF OPHTHALMIC Ol'ERATIOKS 

orbital mai'giii and the orbital part of the membrane separated 
from the bones by means of a rugine. The attachment is 
usually not very close, and ihia part of the operation is not 
difficult. 

Third Stage. — When the parts are separated as far as possible, 
they are cut off as in the former method. 

This method has the disadvantage that it robs the bones of 
their lining membrane, on which they depend for nutrition ; 




the thin walls can, for the most part, gain enough from I 
periosteum on the undisturbed surface, but necrosis is not 
unknown, 

Grolowine (32) has attempted to make a more cosmetic opera- 
tion by covering the raw tissues left in the orbit by means of 
a fold of skin which he takes from the temple. The method 
is not unlike that of Cross (described above) for restoring a 
shrunken socket. 
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CHAITER VI 



OPERATIONS OS THB LACRVMAL APPAKATUS AND 
BONES OF TBE ORBIT 



The secretion und removal of the Lears ia carried out by a 
complicated system. The chief part of the fluid is secreted by 
the lacrymal gland, which ia placed in the outer part of the 
orbit, and coiiBiata of two parts — an orbital, larger, and a 
palpebral, smaller, portion. 

The orbital part lies iii a concave depression of the frontal 
bone, to which it is attached by a connective tissue capsule. 
The anterior border protrudes a little from the orbit ; the 
anterior edge is sharp, the posterior rounded ; the ducts are not 
numerous, rarely as many as six (Alt), and open into the 
superior fornix of the conjunctiva. 

The palpebral portion ia smaller, and separated from the 
orbit-al by the tendon of the levator palpebrse and the muscle 
of Muller ; on the temporal side, some scattered lobules reach 
down to the lower lid beyond the outer canthus. The ducta 
of this gland are separate from those of the upper. Besides 
these two chief glands, there are many other scattered smaller 
glands, which are indistinguishable in structure from the 
larger, and have probably the same function, viz., the secretion 
of tears. These keep the eye moist when the larger glands 
have been removed. 

The tears run over the eye and tend towards the largest 
space of the conjunctival sac, i.e. the space between the lida 
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and the caruncle, which is called the lacua lacrymaliH; from 
thia pool tliey are drained hy two small cajials, the canaliculi. 

The openings of the canaliculi are situated at the apicea of 
two amjiil papilht- which arise from the posterior part of the 
lid margin, the upper ahout 6 mm., the lower rather further 
out, about 6-5 inm. away from the canthua. Each opening is 
very small, not more than 0*2 ram., and often only half this. 
From the mouth the canal runs vertically, the lower downwards 
and the upper upwards, for about 2 mm., enlarging in its course, 
and then bends at a right angle inwards ; at the bend there 
ia usually a considerable pouch, extending outwards. 

The horizontal arms of the canals run inwards, as has been 
already said, and converge, to meet after a length of about 
7 mm. They often unite before reaching the nasal sac, but 
Bometimes join it separately. 

The canaliculi either open together into a small pouch, the 
sinuB of Maier, and thence into the lacrymal sac, or not 
infrequently enter the aac separately on its anterior and 
outer wall. 

The lacrymal sac is about 15 mm. high, and ia implanted in 
the groove formed by the lacrymal bone and the superior naaal 
proceas of the upper maxillary. Its posterior, inner wall, 
therefore, is in contact with the bone ; its anterior is crossed 
a little above the middle by the internal tarsal ligament, the 
lendo oculi. A slip from this, passing on the outer side of the 
sac, is inserted into the ridge of the lacrymal. The lumen of 
the sac is normally a narrow slit, but the potential space is of 
considerable size, so that tlie canal can tolerate a probe 4 mm. 
in diameter. It is sometimes separated from the sinus of 
Maier by an imperfect valve, called the valve of Eosenmuller. 
Upwards it ends in a rounded extremity, below it is directly 
continuous with the nasal duct. 

It is lined by cylindrical epithelium, the cells usually being 
in two layers, resting on a basement membrane : beneath this 
membrane is a layer of lymphoid tissue. There is no muscular 
coat, but elastic fibres are abundant. 
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Thg nasal duct runs through a bony canal From the lacrymal 
Bac to the inferior meatus of the nose. Its length varies from 
12 to 14 mm.; its greatest diameter is about 4 mm. The 
mucous membrane of the duct is separated from the bony 
walls by a veuous plexus. 

Tlie opening of the duct into the nose beneath the inferior 
turbinated bone is most often a simple slit ; occasionally the 
canal runs beneath the mucous membrane for a variable 
distance before the opening, 

OPEliATlONS ON THE LACHYMAL APPAKATUS 

These operations may be divided for convenience into several 
groups and sub-groups. 

Grodp 1. — The operations, which have for-their object the 
restoration of the natural passages : 

(a) Operations on the puncta. 
(i) Operations on the caualiculi. 

(c) Ofwrationa on a diseased sac. 

(d) Operations on a stenosed duct. 
Gboup 2. — Formation of false passage to the nose. 
Grodp iS. — Obliteration of t!ie passages : 

(u.) Temporary ; ligation of the canaliculL 
{b) Permanent ; removal of the lacrymal sac. 
Group 4. — Removal of the lacrymal gland. 

GeoDP 1 (a). — 

Dilatation of the Punctum 

In all operations on the canaliculus, and in some on the sac, 
it is advisable to dilate the punctum as a preparatory measure. 
The best dilator has a smooth, conical point, and is made of 
pinion wire, whicli gives a firm hold. To dilate the punctum, 
the lid must be slightly everted, and the point of the dilator 
pressed firmly against a small depression which marks the 
site of the punctum. The dilator must be passed vertically for 
about 2 mm., and then horizontally inwards and slightly back- 
wards along the canaliculus. 
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Sometimes the punetum is congenitally absent. There is 
usually in these cases a small groove marking the position of 
the canaliculus, and the site for the closed punetum may be 
indicated by a shallow depression. A small incision must be 
made at the point where the punetum should be and an attempt 
made to find the canaliculus with a fine wire probe. When it 
is found the canaliculus may be dilated by the common dilator. 

Streattield suggested the following procedure when one 
punetum is absent or occluded. The canalicuhis correaponding 
to the o{ien punetum should be sht up to tlie sac, and a 
suitably bent wire passed into the sac and along the other 
canaliculus, to the position of the absent punetum. The point 
of the wire can then be cut down on and the canaliculus slit 
up. It must be remembered, however, that in a certain 
percentage of cases the canaliculi join and enter the sac by u 
common opening. 

Reposition of a Malplackd Punctum 

Sometimes the puuctum is misplaced with the lid in 
ectropion : the tears then cannot enter and run over the lid 
margin. An operation on the lid to replace it in the normal 
position will best relieve the malposition, but if it is refused, 
slitting the canaliculus will afford relief to the epiphora. 

Sometimes an enlarged Ctiruncle interferes mechanically with 
the normal escape of tears, partly by displacing the puncta and 
partly by pressing on the canaliculi. Removal of the hyper- 
plasic mass is then advisable. The lids are held open by a 
speculum, the caruncle seized firmly with toothed forceps, 
drawn forwards, and excised with scissors close to its base. 

Group 1 (fc).— 

Slitting of the Canaliculus 

Division of the canaliculus is required for two several 
conditions. It is necessary as a preliminary measure before 
introducing probes into the lacrymal duct, since the puncta 
are only moderately dilatabla It is also a method to reduce 
the epiphora which follows lagophthalmos. 
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The operation is performei) in tbe aame way in each instance, 
and, therefore, one description only is required. The inatniments 
needed are a canaliculus knife with a probe point (Weber'6 
pattarn is perhaps the best) and a conical dilator to enlarge the 
p line turn. 

The little procedure is rather painful, and the pain is not 
much lessened by cocaine. The whole thing can be done 
comfortably and easily under gas. 

The surgeon, before the gas is given, will do well to dilate 
llie punctum slightly ; a drop of cocaine makes this easy. 
Otherwise it is sometimes difficult to make the beak of the 
knife enter the canaliculus. 

The dilator must pass first vertically for 2 millimetres and 
then pass horizontally inwards and backwards. The patient 
tlien being anteathetised, the surgeon takes the canaliculus knife 
and passes it into the canal, with the edge turned towards the 
conjunctival surface of the lid, until the probe point strikes and 
is stopped by the inner wall of the nasal sac. 

It often makes the passage easier to hold the lid rather 
outwards, and so stretch the inner part of the canals. Then, 
holding the lid thus tense, the surgeon brings the handle of the 
knife into the line of the nasal duct, keeping the cutting edge 
towards the globe and cutting through the inner wall of the 
canaliculus. 

There ia thus made an open gutter on the inner surface of 
the lid, dipping towards the cul-de-sac and serving to carry off 
the teai-s. 

If the (ipper wall of the canal ia incised, the wound ia 
apparent on the lid margin, and, though it ia equally serviceable 
for the passage of probes, it is not able to carry off tears in the 
same way. 

After this little operation, the incision in the canaliculus 
sometimes heals too rapidly, and, therefore, removal of the inner 
wall is advisable to prevent union of the two surfaces ot the 
wound. A better channel results than after a simple division. 

When he desires to remove the inner wall after division of 
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the canaliculus, the sui^'eon seizes it in forceps ami cuts it away 
with scissors. 

Group 1 (r). — 

Disease of the lacrymal sac is usually dependent on stenosis 
of the nasal duct. As a result of this stenosis, there is retention 
of discharge in the lacrymal sac, and subsequently inflammatory 
changes in the lining mucous membrane. The sac becomes 
distended, at first with clear mucous (mucocele), but later with 
mucopus from the invasion of pyt^enic organisms. Should the 
infection spread beyond the mucous membrane of the sac into 
the submucous tissue, a lacrymiil aliiscesB will ensue. 

The presence oE a mucocele can be determined by pressing 
firmly with the finger on the lacrymal sac in a direction back- 
wards and inwards. At the same time the lids should be 
everted, so that it may be possible to watch the puncta, and 
detect re^ui^itation of mucus or mucopus from the sac. The 
patient will usually give a history of long-standing epiphora, and 
there is eommoiily a Bwelling in the position ot the sac. The 
lower canaliculus must be dilated, and the sac washed out with 
Bome antiseptic solution at least twice a week. All the excess 
of fluid must be carefully expressed afterwards. If protargol 
be used, as is the common practice now, it must not be injected 
with any force; accidents have followed the involuntary injec- 
tion of the solution into the areolar tissue of the orbit. 

In a large proportion of cases obstruction of the nasal duct 
is present, as sJiown by the fact that t!ie drug is not felt or 
tasted by the patient at the back of the pharynx. 

In the more recent cases the blockage is due to the catarrhal 
swelling of tlie mucous membrane of the duct; in these, in- 
jection ot astringents is likely to produce a cure. When the 
obstruction has organised, cure from this method of treatment 
is improbable. It is important, while the obstruction is due to 
catarrhal swelling, to avoid any treatment which mny lacerate 
or in any way damage the mucous membrane. Some chronic 
cases of obstruction are due to great hypertrophy of the mucous 
membrane ; the lumen of the sac may be filled with fungous 
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outgrowths. If any attempt be made to free tlie passage in 
audi a case, it will be found neceoBary to curett« the walls of 
tlie sac; for this purpose the (.-analiculus must be alit up, to 
allow the passage of a small Volkmann's spoon into the sac 
By this the hypertrophied tissue must bo removcJ aa thoroughly 
as possible; the sac must then be washed out with perchloride 
lotion and firm pressure applied by means of a bandage. 

If the entrance of organisms Into the sac have brought about 
an abscess, it must be opened, preferably through the lower 
canaliculus. If this be unattainable, owing to swelling, an 
incision must be made through the skin of tlio face in an almost 
vertical direction over the JnHauied sac. The upper limit of the 
incision must not extend above llie level of the inner canthus, 
on account of the internal palpebral ligament. While the 
tissues are acutely inflamed, no probing must be thought of, 
since a false passage would be easily torn in the softened 
walls, 

A condition closely simulating and allied to that of a dilated 
and distended sac is sometimes met with : there is a tumour i 
the region of the lacryinal sac, but no obstruction to the p 
of tears nor regurgitation on pressure. Kollet (1), from t 
dissection, has shown that there is a cellular pi-esaccular spi 
which is in these cases transformed into an abscess cavity, 
such cases the sac lies in tlie floor of the cavity, and is ( 
perfectly healthy. The treatment of this condition, which he 
calls preliicrymal tumour, is to Jay the abscess open and scrape 
the walls carefully, without opening the lacrymal sac. 
Cirincione (2) states that these tumours are due to caries of the 
lacrymal bone. 

G-ROUP I (d). — 

Stricture of the nasal duct is usually secondary to dlsei 
of the nose. It may he catarrhal, fibrous or bony ; the 1 
nient of the catarrhal form has been already indicated, 
fibrous or bony forms require more radical procedure. TIw 
stricture occura at one of two places — either at the lower e 
of the dnct, or, less commonly, at the junction with ' 
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lacrymal sac. It is, as wa have said, often associated with 
mucocele or dacryocystitis. 

In al] cases attempts should be made to restore the passage. 
There are three modes of proceeding: (1) Slow dilatation ; (2) 
rapid dilatation; (3) dilatation by styles (constant dilatation). 

One of the canaliculi must in any case be divided freely into 
the sac to allow the entrance of probes of sufticient si/e. 

Slow dilatation la the safest and moat usual method, A 
medium-sized (No, 4) Bowman's probe is entered horizontally 
along the canelicuhis into the sac, until it is felt to touch the 
lacrymal bone ; it is then raised to a perpendicular position, 
while the pressure against the bone is maintained; the lower 
end of the probe will then slip downwards and engage in the 
upper end of the duct. Pressure must be exerted in the line 
of the duct — i.e. downwards, backwards, and a little outwards — ■ 
until the stricture is passed. Probes may be passed twice a 
weelc, the sizes being gradually increased, until one of 2-5 or 
3'0 lum. will csisily go through the duct. (Tlieohald advises the 
use of a probe 4 mm. in diameter.) When the duct is once 
dilated up, no further treatment may be necessary. Should 
recontraction take place, a style may be inserted and left in 
situ for a week or longer. (We have known one worn for 
seven yeara without injury.) This is the method of continuoua 
dilatation. 

If rapid dilatation he thought advisable, a general anEea- 
thetic will bo required on account of the pain. A medium- 
sized probe is used with considerable force, if necessary. The 
very small sizes are almoat certain to make a false passage. 
After one has passed, the larger instruments may bo passed 
in rapid succession and a large style left in. The slow method 
will he required afterwards to complete the cure. 

Group 2. — 

Formation of as Artificial Passage to tug Nose 
Toti (15) advocates the resection of a piece of bone to include 
part ot the nasal process of the superior maxilla and the entire 
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breadth of the lacrymal foBsa, The nasal mucoua membrune 
13 thiia exposed, and a round opening made in it, corresponding 
to the opening in the inner wall of the lacrymal sac 

This method is not much used ; the openings tend to close, 
and the passage of teara is again obstructed. 

Gkoup 3. — 

Obliteration of the Natural Passages 

Tliene operations include some of the most useful of the 
methods for dealing with inflamed sacs. We may temporarily 
obliterate the canalieuli to prevent the reflux of infective 
material to the eye, when we fear that a wound may be 
infected, or we may secure permanent obliteration of the tear 
passiige by excising the lacrymal sac. 

Group 3 {a\— 

Tkmporaky Oblitebation ; LiGATioK of Canaliculi (16) 

This operation is devised to shut off an inflamed lacrymal sac 
from the coujtiiictiva. 

A fine wire probe is passed along the canaliculus; a silk 
suture is then carried, by means of a fine curved needle, round 
encircling the canaliculus, al a distance of some 3 mm. from 
the punctum: the probe ia then withdrawn and the suture 
tied tightly. Both canalicuK must be treated in the same way. 

Geoup 3 (6).— 

Pebmanent Obliteration of the Passages 
Extirpation of the Lacrymal Sac 
The indications fur extirpation of the lacrymal sac are — 

(1) Chronic dacryocystitis, which does not respond to simple 
measures. The usual routine is to attend first to any nasal 
obstruction, then to wash out the sac with a solution of 
protargol or argyrol, next to slit up the canaliculus and dilate 
any stricture which may be found in the nasa! duct. If no 
improvement follow after a fair trial of these milder methods, 
removal of the sac must be considered. 

(2) The association of hypopyon ulcer or ulcus serpens with 
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dacryocyatitia. Here extirpation of the sac is probably the 
beat treatment. 

(3) The necessity of an operation on the globe. Even if 
dacryocya litis has been apparently cured by the milder treat- 
ment just indicated, no large operation such as cataract 
extraction should be performed on the eye without first 
removing the sac. 

(4) Lacrymal fistula ; this, the result of allowing a lacrymal 
abscess to burst externally, often requires removal of the sac 
for its healing. 

There is very little doubt that e-xiirpation of the lacrymal 
sac is performed all too seldom in this country. At any 
ophthalmic hospital patients may be seen who have attended 
for months and even years with chronic dacryocystitis, and 
all its attendant dangers and discomforts, who would be 
permanently relieved of their trouble if the operation were 
performed. Hypopyon ulcer and ulcus serpens, which so 
oftei] occasion loss of the affected eye, would be almost unknown 
if all dangerous lacrymal sacs were removed. 

Destruction of the lacrymal sac dates back at least eighteen 
hundred years. Celsus. probably with no knowledge of the sac, 
waa accustomed in cases of lacrymal fistula to cauterise the 
tissues freely down to the bone, after having first removed the 
unhealthy granulations round the opening. His results were 
good, as no doubt at the same time he destroyed the diseased 
sac. 

In 1724 I'latner brought forward an operation of extirpation 
of the sac, combined with the making of a false passage into 
the nose; he had few followers. An unsuccessful attempt to 
revive the operation was made in 1830 by liosos. In more 
recent literature (up to 1868) we find it mentioned by Arlt 
and de Wecker, and practised by Mooren, who did not 
recommend it. 

At the Second Ophthalmological Congress of Heidelberg, in 
1868, Berlin (3) read his classical paper. His first case was a 
patient aged sixty-five years, suffering from chronic dacryo- 
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cystitis on one side. Berlin cut down upon the swelling, and, 
haviug opened tlie sac, attempted to remove it by seizing the 
posterior wull in foraeps. Thia proving impossible, he removed 
the mucous membrane piecemeal. The second case was that 
ol a girl, suffering from congenital syphilis and bilateral 
dacryocystitis : the distended sacs were surrounded by much 
thickened subcutaneous tissue. In thia case boLli sacs were 
removed by the procedure adopted in the first case. Some 
weeks later tlie scar on one side gave way and a lacrymal 
fistula resulted. 

About the same timo Hiitter of Stuttgart had two cases; 
his operation differed from that of Berlin in one detail only. 
After opening the sac he packed it with sponge, and completed 
the removal twenty-four hours later. From this dat«, until 
the publication of Schreiber's paper in 1881, very little waa 
done; Schreiber strongly advocated the performance of the 
operation in all eases of incurable dacryocystitis and lacrymal 
fistula. He described the method introduced by von Graefe, 
according to which the sac is dissected out without being 



After this paper, the operation was more frequently nnder- 

taken, especially in Germany. 

There are two chief methods of procedure — through the 
conjunctiva and through tbe skin. 

The former method is advocated by von Hoffmann (4), 
chieHy because of tbe freedom from hEemorrhage and the 
absence of a subsequent visibla scar. 



Van Hoffmann's Method of Extirpation 

Instruments. — Weber's canaliculus knife, scalpel, dissecting 

forceps, curved blunt-pointed scissors, pressure forceps, 

retractors, needles and reedle-holder. 

First Sfa^c. — Tbe canalicidi are slit up and dissected from 

the lids as far as their junction with the sac; they are then 

seized in forceps and drawn forward, while a crescentic incision 

IB made at the inner cantbus at the junction of skin and 
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conjunctiva. This iiiciBion must be at least half an inch in 
lengtL. 

Sucond Singe. — A careful dissection must now ba made 
behind the internal palpebral ligament to expose the sac. 
When the sac comes into view the knife may be laid aside, 
and tiie further dissection made with the scissors ; after tlie aac 
has been carefully freed from the palpebral ligament in front, 
it can be drawn down and the dome treed by a few strokes of 
tlie sciBsors. Great care is then required to separate the 
posterior and inner wall from the bone. Finally the sac is 
pulled upwards and outwards, and divided as close as possible 
to its junction with the nasal duct. 

The operation is much more difficult than von Hoffmann 
admits. It is true that in the dead eubject a uornml sac can 
bo removed in this way easily enough, but in the case where 
removal is required in life, the tissues are much matted 
together, and removal even by an open method is difficult; 
how iiiucli more wlien the surgeon ig working in the duvk. 

Kemoval by means of a Cutanboos Incision 
Kuhnt (5), in 1S83, recommended an incision commencing 
about 4 mm. above the internal palpebral ligament, and extend- 
ing downwards for 20 or 25 mm, along the margin of the orbit. 
Axenfeldt has made the operation less difficult by the intro- 
duction of two special retractors (which have been ^ain 
modified by Lang), the smaller invented by himself and the 
larger by Miiller. The latter are particularly useful in con- 
trolling the venous hieroorrhage, which may otherwise cause 
great inconvenience. Lang relies on the free nse of adrenaline 
for the prevention of hiemorrhage. 

Axenfeldt (6) calls his method " the subperiosteal method." 
It resemblea that of Kuhnt, except that the incision is about 
3 mm, in front of the lacrymal crest, in which line he elevates 
the divided periosteum and separates it from the bone as far 
back as the posterior crest. In this way he raises the lacrymal 
Boc from ita bony groove. 
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It is clear that if the infected upper part of the nasal duct 

be left, the wound is not likely to heal by first iutentioii. 
Cirincioiie has modified the operation so as to include removal 
of the mucous membrane of the noaal duct. 

Oirincione's (7) Method of Extirpating the Lachrymal 
Sac 

InMnimeiits. — Scalpel, dissecLing foroepa, curved l.iliint-poiuteJ 
scissors, special bent knife, gal van o- cautery, pressure forceps, 
noodles and needle- holder. 

First Stage. — The preliminary incision must be large. It 
must start about 1 cm. above the tendon ocidi and pass down- 
wards along the crest of the a-scending process of the suj»erior 
maxilla, finally curving outwards to the junction of the inner 
and middle third of the inferior border ot the orbit. The whole 
length will be about 4 cm. By careful dissection from tliia 
incision the surgeon lays bare the anterior lacryraal crest, and 
fleparates the wall of tlie sac from the subjacent bone. All this 
dissection may be made with a scalpel. 

Second Staye. — Then laying aside the knife, the surgeon 
isolates the dome of the sac and its orbital wall by means of 
the curved sciasorB. 

Third Stage. — Next he divides the aponeurosis which fixes 
the sac to the bony orifice, by the special knife, and proceeds to 
separate the mucous canal from the periosteum; this part of 
the dissection is almost iuipossible without the special knife. 
The shaft of the knife is bent twice at a right angle, so that 
the blaile is parallel with but a little distance from the plane 
of the handle. The edges are both cutting and the point ia 
rounded. 

By this knife the dissection is made. The canal, in disease, is 
often easily separable from the bony walla; in health, the 
execution of this part of the operation rei]uire3 much care. 
The adhesion ia usually closest along the antero-external wall. 

Finally, when the whole canal is freed from its attachments, 
the mucous membrane is divided at the junction with the in- 
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ferior meatus of tlie nose, and the whale structure, sac and duct, 
drawn away together. Sotnetimea it is not possible to detach 
in this way all the canul ; if the bony duct is Binall, the surgeon 
may succeed in removing the upper part only of the mucous 
membrane; in audi a case he will destroy the remaining part 
by introducing a galvano-cautery. 

Fourth Sla^e. — The canaliculi are closed by the cautery, if 
this is thought necessary; the wound on the face is sewn up, 
and a pressure banditge is applied. 

Patients, after the removal of the lacrymal aac. rarely com- 
plain of epiphora, and more rarely the more complete tlie 
removal. This is somewhat surprising, since the physiologists 
would have us believe that tlie tears are, even under normal 
conditions, constantly flowing down the tear passages. There 
are two possible explanations. Either the lacrymal gland 
ceases to secrete normally after the removal of the duct, or the 
tears are not constantly Howing down the t-ear passages. 

We are convinced that the lattflr is the true explanation, and 
that secretion occurs only under emotion, or after reflex irrita- 
tion, chieily through the first division of the fifth cranial nerve 
{e.y, exposure of the eye to a cold or hot draught, foreign bodies 
in the conjunctival aac, or inflammation of some part of the eye 
or adnexa). 

There is still considerable doubt as to the exact innervation 
of the lacrymal gland. Certainly it is supplied by the fibres of 
I the lacrymal branch of the ophthalmic division of the fifth 
cranial nerve, and also by the sympathetic nerves. It is 
probable that the fibres in the lacrymal nerve come really from 
the nucleus of the glosso-pharyngeal by means ot the seventh 
nerve. 

When patients who have undergone extirpation of the sac 
I complain of watering, it will often be found that the removal 
I has been incomplete, and that a small pouch of mucous mem- 
I brane has been left in connection with the upper canaliculus; 
I if this be obliterated, the lacrymation will usually stop. 

Schultz (14) has attempted to prevent the infection of the 

*■ 
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conjunctiva permanently, by destroying the niiicoiia membraoa 
of the canaliciili for a length of about 4 mm. with the galvano- 
cautery. After sealing the afferent passai^a in this way, he 
has found that the inflamed sac becomes quiet. 

This is a much less serious proceeding than removal of the 
sac, but in our experience is not so uniformly successful as 
Schultz seems to have found it. 

Group 4. — 

Uemoval of thk Lacrvmal Gland 

This ia one of the rare operations of ophthalmology, It may 
be required for two conditions — to stop secretion or to extirpate 
a fucus of disease. 

As regards the first of these, the epiphora may be the ex- 
pression of true hypersecretion, the result of hypertrophy of the 
gland; it has been shown that the hypertrophy affects chieHy 
the palpebral portion, and removal of this part alone will 
suffice usually to stop the overflow. In other cases it ia the 
result of obstruction, or irritation, and here the operation will 
only he employed after other means have pnived ineffective. 

Removal of the palpebral part is therefore usually undertaken 
first, since it ia more easily accessible and the mauipulations 
are simpler. It will often succeed, and if it fail, can be followed 
by removal of the orbital lobe. 

Uemoval of the Palpebral Portion 

This operation may be done under cocaine, but sometimes a 
general aniesthetic will be required. 

Instrametiis. — Scalpel, dissecting forceps, retractors, blunt- 
pointed scissors, pressure forceps, sharp hook, ligatures, needles 
and needle-holder. 

First Stage. — The upper lid is everted and maintained in Ihia 
position ; the gland ia now seen beneath the conjunctiva, in tha 
outer third of the fornix ; it is seized with forceps and drawn 
downwards. 

Second Staye. — A horizontal incision about 10 mm. long ia 
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made through the conjunctiva immediately above the forceps. 
Into this is passed the sharp liook, which transfixes the innermost 
part of the giand and drags it down into the wound. Tha 
forceps are loosed. 

Third Stage. — By means of blunt-pointed scissors the gland 
is separated from its altachinents on the inner side, above and 
below ; since the vessels run into the lobe almost entirely from 
the outer side, there is very little bleeding during this dissection. 
When all these sides are freed, the gland i3 rotated outwards 
and its attachments on the outer side divided, behind the es- 
ternal lateral ligament. There ia then pretty free hieniorrhage. 

Fourth Stage. — The conjunctival wound may be sutured 
rapidly and firm pressure applied over the replaced lid. 

Eemoval of tub Orbital Portion of the Lacrtmal Gland 

This is a much more severe operation ; a general aniesthetic 
is always necessary. The brow must be shaved and the sldu 
made aseptic. 

Instruments. — Scalpel, dissecting forceps, retractors, pressure 
forceps, rugine, blunt-pointed scissors, ligatures, needles and 
needle-holder. 

FiM Stage. — An incision, 3 cm. in length, ia made in the 
outer third of the upper orbital margin, through akin, 
orbicularis, and the underlying cellular tissue. The orbital 
fascia then becomes visible immediately below the orbital 
margin ; this must be divided at the attachment to th& 
periosteum and drawn downwards. 

Second Stage. — The anterior edge of the gland, lying next to 
the fascia, in the shallow depression of the orbital roof, can now 
be seized in forceps. Witli the scissors the bands uniting the 
upper surface to the periosteum are divided ; the body of the 
gland can now be drawn into the wound, and its further con- 
nections separated ; the lacrymal artery, necessarily cut in this 
Bt^e, will be ligatureci. The freed gland is then removed. 

Third Stage. — The orbital fascia should be replaced in position,, . 

Lthe skin wound carefully sutured, and firm pressure applied. I 
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Operations on the Bones of the Orbit asd the 
Surrounding Sinuses 

The problem of dealing with new growths, or inllammatury 
conditions far behind the eye, without interfering with the 
nervous mechanism of the eye, or the eye itself, has occupied 
the attention of ophthalmic surgeons for a long period.. Any 
simple growth arising in the depths of the orbit will eventually, 
by pressure, destroy the usetulnesa of the eye. It is, therefore, 
a matter ot urgency to remove such a growth before its size 
has increased to a dangerous point. It is an even more urgent 
matter to remove a malignant growth while it is yet localised, 
aiid while its ablation gives a fair hope of complete cure. 
Since aiich deep-seated neoplnsma cannot be diagnosed with 
certainty, whether as to position or nature, from the front of 
the normal orbit, it was formerly always a very serious 
question, when the presence of a new growth was suspected, 
whether it would be necessary to remove the eye or not. To 
sacrifice a normal eye with normal vision, from fear of the 
nature of a tumour beJiind the eye, was a very serious matter, 
especially when the tumour might turn out to be non -malignant, 
or even a cyst. On the other hand, in the presence of a 
sarcoma, nothing but removal at the earliest stage could give 
any chance of cure. The obvious way of exploring the orbit, 
from the front, was only sufficiently roomy after removal of 
the eye. It is impossible to deal adequately with any posU 
ocular growth, working through the narrow space left between 
the eye and the orbital walls, 

From this cause many eyes were sacrificed which might 
have been saved- It is laid down in some of the older worka 
on ophthalmic surgery that there is no option but to remove 
the eye. 

When later operators began to consider how the question 
might be better dealt with, the anatomical relations of ths 
orbit pointed the only alternative way. 

The bony cavity of the orbit is surrounded on three sides by 
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other cavities of the skull ; below is the antrum o£ Highmore, 
on the inner side are the nasal meatus and the accessory 
sinuses, and above is tlie cranial cavity, separated in the inner 
part from the orbit by the frontal sinus. 

If the surgeon were to attempt to enter the orbit from the 
inner or the lower side, ha would clearly have to undertake 
extensive resection of bone, involving great after-deformity, 
and would place the orbital cavity into communication with 
the nasal passages or the mouth, a communication which would 
almost certainly occasion sepsis of the wound. Nor vras the 
upper wall much more accessible ; to enter the orbit from above 
necessitates the removal of the orbital surface of the frontal 
bone in greater or less part, and great disturbance of the dura 
mater and the brain. 

Such an operation has been devised by Cahen and Frauke. 
Cahen makes a temporary reflection of a piece of the frontal 
bone and removes by chisel the upper wall of the orbit, pushing 
OP one side the dura mater and the brain. Thig method aeema 
unduty dangerous, 

Frauke's (8) plan is as follows : he makes a long incision in 
the tine of the upper edge of the brow, curving down at the 
inner end to the level of the inner caiithus. In making this 
incisiun tiie edge of t!ie knife ia directed rather upwards, so 
that the bone is laid bare 0'75 or l^O centimetre above the free 
border of the orbit. The bone is then cut through downwards 
with a broad chisel, and a flap of bone and skin is made, which 
can be displaced downwards. The orbital fascia is detached 
from the inner and upper walls, and the surgeon can then reach 
the depths of the cavity, even to the optic foramen. 

If it is preferred, the flap may be displaced up- instead of 
downwards; it is rather more difficult to cut the bone in this 
case, and the space for examination is not so free; further, the 
resulting scar is more noticeable. For these reasons Franke 
recommends the former method. 

There remains the outer wall: this, though rather deeply 
placed, at the bottom of the temporal fossa, is yet much more 
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open to attack, and has no important relations. Tlie wound 
can easily be kept aseptic, and no great deformity need follow. 

The credit for pointing out this route and laying down nilea for 
the proper performance of the operation is due to Kronlein (9). 

The outer wall of the orbit is made up of two bones, the 
orbital process of the malar and the great wing of the sphenoid. 
Above, it is separated in the posteriur part, by the fiseiire of the 
Bphenoid from the leaser wing of that bone and the orbital 
plate of the frontal, and in the anterior part is united to the 
frontal bone by a suture. Below, t!ie posterior part is again 
separated from the ailjacent wall by a. fissure, the spheno- 
maxillary cleft, and the anterior part is coutinuoua with the 
horizontal part of the malar bone. The wall is thus divisible 
into two parts — the posterior, for the most of its extent 
separated from the other walls by the fissures, and ihe anterior, 
limited in front at tlie external orbital margin, and uniteil all 
round to the other bones, except at the extremity of the 
spheno-maxillary fiaaure. The oiieration concerns the anterior 
half only ; the bony Hap which is dislocated in the course of 
the proceeding consists almost wholly of the orbital process 
of the malar, together with the external angular process of the 
frontal bone. The orbital process has two surfaces: the 
iuterual, smooth and concave, is directed towards the orbit, 
and forms, as we have said, part of the outer wall ; the external 
surface, almost vertical from above downwards, is deeply 
concave from side to side, and forms part of the temporal and 
the zygomatic foss^, covered by the temporal muscle, which, 
however, is not attached to the hone in this region. The 
periosteum of the orbital surface is easily separable by the 
very slightest force from the underlying bone. 

K^onlein's Operation 
Instrumtnts. — Scalpel, dissecting forceps, rugine, retractors, 
osteotome, mallet, if possible a small circular saw in a 
dental engine, pressure forcepe, needles, with stout silk, 
needle-holder. 
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First Stiu/e. — The surgeon makes a curved incision, witli the 
convexity forwards and downwards, commencing about half an 
iuch above tlie external angular process of the frontal bone, and 
terminating over the middle of the zygoma ; the upper part of 
this incision follows the orbital margin. He gradually deepens 
this until it reaches the periosteum. 

•'^cond Utage. — He divides the periosteum alony the orbital 
margin, and clears the orbital surface of the great wing of the 
splienoid, pushing back the orbital periosteum with the rest of 
the contents of the orbit. The bone is now freely exposed. 

Third Utage. — The surgeon now divides the bones in the 
following order (the incisions may be made with the osteotome, 
but the dental engine with the small saw will be found a great 
saving of labour if one be procurable). The first incision is 
through the base of the external angular process of the frontal ; 
the second runs downwards and backwards from this, following 
rout;hIy the orbito-malar suture, to reach the splieno -maxillary 
fiaaure; the third ia directed through the base of the orbital 
process of the malar bone, horizontally backwards, to the anterior 
end of the same fissure. The flap now can be dislocated out- 
wards, and the orbital periosteum which covered the great wing 
of the sphenoid is largely accessible. 

Third >ita,ije. — This periosteum is divided in a horizontal line, 
and thus the surgeon is able to introduce his finger into the 
orbit and exploi'e its contents. If necessary, he will divide the 
external rectus muscle. 

In dividing the bones, it is very important to keep the order 
here mentioned ; if tlie malar be sawn through before the great 
wing is cut, the loss of support will make the oblique division 
difficult. 

This operation is not infrequently fallowed by some permanent 
loss of power of one or other of the orbital muscles, which, if 
not already impaired by disease, are hurt during the exploration 
of the orbit. This paresis, therefore, is not really attributable 
to the operation, but at worst to the secondary manipulations, 
which may be necessary, but form no part of the operation as 
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here described. The external rectus alone can Buffer in the 
process which has been here laid down. 

Several modifications of varying vahie have been suggested to 
the preeeiit operation. Czermak removes the body of the malar 
bone as well as the orbital process. The modificatiou seems to 
add to the difficulty, and but little to the advantages of the 
original. 

Parinaud and Roche (10) try to avoid the appearance of the 
scar at the orbital margin by turning back a square Hap of the 
soft parts from the temple to the orbital margin, and then 
sawing the bones. 

Angelucci (11), at the Seventeenth Congress ot the Italian 
Ophthalmological Society, held at Naples, October 1905, brought 
forward a modification of the operation which seems simple. He 
makes an incision through the soft parts, starting at the external 
angle of the orbit, and descending vertically to the base of the 
orbital process of the malar; tlds incision is about 4 cm, long. 
From the lower end of tliia, ii second incision riina for 20 mm. 
along the upper border of the zygoma. 

He divides the orbital process of the malar with a saw, below 
for a depth of about 6 mm., and above, following the line ot the 
frouto-malar suture, for a depth of 2 or 3 inm. He then grasps 
the bone, after separating the periosteum from its entire internal 
surface, in cutting bone forceps, and, without e.xercising undue 
force, dislocates it outwards, producing a fracture along the line 
oE the spheno-nialar suture. This simplifies l!ie division of the 
bone. 

Tub SURROUNDiKG SlNL'SES 

ot the sinuses surrounding the orbit, few come under t 
purview of the ophthalmic surgeon. Any one of them may, by 
disease, give rise to symptoms or secondary disorders affecting 
the eye or the surrounding parts, but for the moat part the 
treatment of any such conditions is handed over to the 
rhinologist The frontal sinus alone is generally regarded f 
belonging rather to the province of the ophthalmic than to that 
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of any other aui^eou, because distension of the frontal sinua 
gives rise to changes in the position of the eye at an early Htage, 
and the ocular symptoms are those which first cause the sufferer 
marked inconvenience. 

Operations on the Fuontal Sixus 
The frontal sinua is not infrequently the seat ot ioflammation ; 
the mucous membrane may take on a polypoid condition and 
block the infundibuium, the passage between tlie sinus and the 
nose; there will follow dull headache, often paroxysmal, and 
relieved by a discharge of fluid from the nose; sooner or later, 
tlie bone over the sinus is absorbed as a result of tlie pressure, 
an I a fluctuating swelling appears in the upper inner angle of the 
orbit, near the superciliary margin ; the reason for this situation 
is that the bone is thinnest here. The contents of this swelling 
are often clear mucous, sometimes purulent ; in the latter case 
the skin over the lump will be reddened and OKlematous. If 
untreated, the pua points somewhere near the orbital inargio 
and comes througli the skin ; the resulting fistula discharges for 
many weeks or months. Wlien tlie contents are not purulent, 
the surgeon can often detect, even before the bone is completely 
absorbed, a faint fluctuation, with a sensation of crackling, owiug 
to the tliinning ot the bone. 

The treatment of this condition ia by no means aimplo. The 
mucous membrane lining the cavity is usually diseased, and it is 
difficult to remove the diseased tissue and form a new passage 
down to the nose. If the aiuus be merely opened, the discharge 
of riuidmay go on indefinitely. Even if the sinus be laid open 
freely it ia difficult to deal with every diverticulum, and thft 
danger of a relapse is considerable. 

Valude (12), in a recent paper, gives his opinion that the 
tendency of recent times has been towards unduly radical 
measures. It is customary now, he says, at the fii-st sign of 
disturliance, to lay open the sinus freely, and very likely remove 
all the anterior wall. This, the operation of Kuhnt, is too drastic, 
and produces too obvious deformity for any but the most severe 
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and obstinate cases ; and he himself (Valude) is accustomed to 
perform a much simpler and leas formidable operation, wliicb, 
nevertheless, often is followed by cure. 

The followinjr is hia procedure: he shaves the eyebrow, and 
makes a curved incision about 2 inches long just below the 
orbital margin, Tlirough this he searches for the fistulous 
opening into the sinus, which is almost always present, though 
commonly blocked in part by a mass of polypoid vegetation. 
He curettes the marginal mucous membrane and that of the 
cavity in the immediate neighbourhood, and closes the incision, 
putting in a diain at the inner angle for a few days; he lays 
stress on the disadvantage of drainage by the fron to-nasal pass;ige. 

When, on the other hand, there is no opening existent into 
the dilated sinus, he pei'furatea the bone at the thinnest point, 
and deals as before with the cavity. 

It is clear that this method ia much less severe than that of 
Kuhnt, or even of Luc ; and if, aa Valude states, it succeeds in 
more than 50 per cent, of all aims, it deservee a trial, for even 
if it fails, or there ia a recurrence of the disease at some later 
date, there is no increased difficulty in the performance of a 
more I'adical operation then. 

The chief disadvantage of the more elaborate procedures, 
apart from their obvious severity, is that in many instances 
the removal of the bone interferes with the attachment of the 
pulley of the superior oblique muscle, and this disturbance is 
followed by troublesome diplopia. In certain cases thia has 
not been permanent, but has gradually disappeared; in many, 
however, it has necessitated operative interference, to correct 
the altered muscular relations. Landolt has had remarkable 
success in such accidenta by advancing the insertion of the in- 
ferior rectus muscle of the affected eye, and tJiis would seem to 
be the best method of treatment; but it must he remembered 
that Jackson has had considerable success from an opposite 
operation, i.e. displacing the insertion of the superior rectus 
backwards. 

Taking into account the fact that many cases undergo spon- 
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taneous improvement, or even complete recovery, it is well to 
be in no hurry to call in any active measures until it be seen 
that time alone will not suffice to bring abont a cure. 



Golowine's Operation 

Golowine advises the aurgeoii to make the incision of the 
akin and bone in different positions; in this way he thinks we 
can avoid much depression of the scar. He removes a large 
piece of the anterior wall, and destroys the mucous membrane 
o[ the whole sinus by superheated steam. 

Iiislrnmeiits. — Scalpel, dissecting forceps, mallet, chisels, ele- 
vator, steam spray. 

First Stage. — The eyebrow being shaved, Gnlowine makes an 
incision about 5 cm. long, just above the brow, down to the 
periosteum, and from the inner end of this, a second, nearly 
vertical, incision to the same depth, following the line of the 
corrugator &\ipercilii muscle. The triangle of soft parts abuve 
the horizontal incision is well raised by dissection, and the 
soft parts round the remaining incisions pushed back. 

Second Stage. — He then marks out on the periosteum, which 
is laid bare, a semicircular flap, having the attached base 
downwards. The size of the flap varies with the size of the 
sinus. The periosteum is divided in this semicircle by the knife. 

Third Stage, — He then cuts with a chisel a shallow groove 
extending down to the diploe along the line of divided perios- 
teum, and with a second " tbin, flat, and very wide " chisel, held 
obliquely, he loosens the flap of bone and turns it back, the un- 
divided periosteum along the base serving as a hinge. This 
allows free inspection of the cavity, and the surgeon deals with 
the contents as seems best. If there is an external opening, 
Golowine drains by this, otherwise he carries a drain down to 
the nose. 

He strongly recommends the use of peroxide of hydrogen as 
an antiseptic for the after-treatment. Occasionally he has at 
B disinfected the cavity and secured its obliteration by means 
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of a Bteam Bprny. Superheated steam is injected inlo tlie cavity 
for a. short time, twenty seconds or half a minute. 

Ttiere is a small danger of scalding the tissues around the 
wound, hut this can be avoided with care, and the cure is per- 
manent if the Bleam he eflicieutly applied. 
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CKAPTEll VII 



Cataract, in one form or another, makes up a large proportion 
of all cases requiring operation on the glube of the eye, Visioii 
demands the transparency of the refractive media; in cataract 
there is need of operation on account of the ahnormal opacity 
of the lens. Perhaps in this term " cataract " we ehonld include 
also opacities of the capsule, but such opacities must affect the 
capsule itself, and not merely be masses of lymph lying on the 
surface. 

The lens is a mass of changed epithelial cells, derived primarily 
from the epiblast, and is in greater part made up of elongated 
fibres, which are arranged in well-defined layers and sectors. 
The whole mass is enclosed in a capsule. This capsnle ot the 
lens is a thin structureless membrane, thicker iu front than 
behind, and about ■005 mm, in its thickest part, the centre ot the 
anterior layer. It is highly elastic, rolling up awuy from any 
tear or opening that may lie made in its continuity, and almost 
absolutely transparent in the normal condition. 

Its origin is not certain; some authorities regard it as (lart 
of the mesoblast, but it is more generally accepted now as a 
cuticular secretion of the cells of the lens. This view is very 
strongly supported by the researches of Collins (1) into the 
origin of anterior polar cataract. The anterior layer is in con- 
tact in some part with the iris ; elsewhere it is bathed by the 
ar|ueouB humour. The posterior layer is in contact with the 
hyaloid membrane of the vitreous. It has been supposed by 
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some that the lens capsule wus in absolute contact with the 
vitreous, and that there was no imtervening hyaloid, but the 
researches of Ovio (2), to which we shall again have to refer, 
aeem to settle the matter positively in favour of the presence of 
the hyaloid. 

Under the anterior layer of the capsule la a single stratum 
of cubical cells, closely adherent to it, which can be traced over 
the whole anterior surface of the lens, representing in reality 
the anterior layer of the primitive lens vesicle. When wa follow 
these cells towards the equatorial regions of the lens, they may 
be seen gradually to change their character, and become, by 
elongation, the Hbres of the lens. These cubical cells are of 
great importance, because they are the cells of active growth 
from which new fibres of the lens are developed throughout life. 

Since they cannot be separated from the anterior capsule, 
new fibres may always be formed ao long as this is present. 

The lens, in young animals, and to a less degree as age 
advances, ia extremely elastic, and is kept in a state of com- 
pression by the suspensory ligament. The curvature of the 
posterior surface is, to all intents and purposes, fixed (the 
radius being 6 ram.), and fills the postjacent fossa patellaria 
of the vitreous. The anterior surface is very changeable; 
with the accommodation at rest (the suspensory ligament 
being then in tension), the radius of curvature is about 10 mm., 
and the curvature fairly regular; when the ciliary muscle, by 
its contraction, relaxes the suspensory ligament, the surface 
becomes parabolic, and the curvature of the central region 
more abrupt. In old age the fibres of the lens are less 
elastic and do not respond readily to the alteration of tension 
in the ligament ; accommodative efforts, therefore, bring about 
little or no change in the shape of the lens. 

This loss of elasticity is shown anatfjmically by the presence 
of a nucleus, a compressed mass of fibres in the centre of the 
lens. The possession of a nucleus is taken as a, means of 
dividing cataractous lenses into two classes — hard and soft. 
There is no real limit between the two classes, and the division 
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is only one of convenience; but since the entirely soFt lens 
reacts very differently eUuically to the hard lena, it ia an 
important practical consideration. 

Not all cataracts require operation ; many forms remain 
unaltered for very long periods, and never interfere with 
useful vision to an appreciable extent. Even when vision is 
reduced considerably, it may be questionable whether an 
operation be desirable or not. Kemoval of the lens robs the 
patient of all power of accommodation. A young subject is 
probably better off with vision of one-third or one-fourth 
normal at both distant and near ranges than with normal 
vision attained only with the aid of a strong lens, and with 
no accommodative range. 

When the question ^of oxieration has to be discussed, it usually 
means complete removal of the lens; very occasionally it may 
be possible to give good vision and retain the power of accom- 
modation by making an artificial pupil, but this is moat 
uncommon. The subject of optical irideetomy will be denlt 
with fully in a succeeding chapter. Here we shall have to 
atudy operations for the removal of the lens. No medical 
treatment has given any good result in the attempt to stop 
the development of cataract ; lately the use of subconjunctival 
injections of potassium iodide has been suggested by Verderau 
(3) of Barcelona, but though his records look promising, they 
are too few to base opinion on. The treatment, therefore, 
remains entirely surgical. The object of all the procedures 
is to remove the opaque lens from the line of incoming light, 
either by displacing it or removing it from the eye. 

We have said above that the clinical reaction of hard and 
soft lenses is different. With a soft lens, if an opening be 
mode in the capsule, the aqueous will cause first breaking 
up and then absorption of the fibres, so that the whole lens 
may be absorbed as the result of a very small lesion of the 
capsule. In the case of a hard lens, the process of absorption 
is much slower and less complete ; the hard nucleus resists, 
and must in most cases be removed en masse from the eye. 
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In soft cataracts, therefore, it suflicea to break up the lens 
with some freedom to ensure a gradual absorption. In hard 
cataracts, i.e. in patients over middle life, removal is necessary. 

From thirty to forty it ia somewhat dilKcuIt to know which 
line to take ; the lens often reacts very slowly to discission, 
and is not extracted easily, because of want of solidity. 
Fortunately snch cases do not often call for the surgeon's 
assistance; congenital cataracts have been dealt with before 
this age, and senile cataract has not appeared. 

The first and moat obvious method of removal was to displace 
the lena into the vitreous, or to "couch"' the cataract. It is 
a comparatively simple operation, which, owing to ita incidental 
risk, has passed almost entirely out of use in England ; but it 
is performed by the native quacks in India constantly, and in 
a very roujrh-and ready fashion. The failures are numerous, 
but it has been shown that even in their eases more than half 
obtain such result* as would be considered successful, and 
therefore depression has again been seriously considered of 
recent years as an operation of election when from any cause, 
or combination of causes, the risks of extraction are so heavy 
AS to outweigh the probability of cure. In such cases the 
surgeon's task of decision is not easy ; no case should be 
refused the lienefit of extraction if he has one chance in three 
of success, and this confines the use of depression witliin narrow 
Unea. Some cases, however, are suitable; it may fairly be 
tried in the insane, when after-treatment of the ordinary kind 
is impossible; in some cases of incurable dacrj'ocyatitia when 
infection of the corneal wound would be almost a certainty; 
and in certain general diseases, e.ij. diffuse degeneration of the 
vessels, when one eye has bean lost from h^emorrh^e after the 
ordinary operation. 

The result of couching is immediate; vision is restored) 
with a suitable glass, to the best possible degree as soon as the 
lens leaves the pupillary region. Unfortunately in manjr 
cases the loose lens sets up cyclitis, and the eye is lost from 
sundry complications. 
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The operation oE couching may be performed in two ways — 

according to the place t« which the lens is relegated ; the lens 
may he either depressed into the vitreous or rotated hackwarda 
round its inferior attachment as an axis, go that its posterior 
surface is downward and its upper horder posterior, an operation 
known jis reclination. 

It wfia usual, in the time when the operation was moat useil. 
to tear the lens capsule freely before displacing the lens ; 
many modern writers rather neglect this point, which is of 
considerable importance. 

If the lens be displaced in its capsule, there can be no 
absorption ; if, on the other hand, the lens is delivereil from 
the capsule before it is dislocated, the lens fibres will probably 
undergo absorption to a large extent in the course of time. 
In the former condition the lens remains permanently as a 
foreign body, lying on or near the ciliary processes, and capable 
of exciting intiainmation in them. If it be absorbed, there 
ia no mechanical irritation, mi the late risks to the patient 
are less. 

For this reason most of the older authorities, e.g. Mackenzie, 
disapprove of the corneal operation, and prefer to enter the 
needle with which they move the lens, through the sclerotic 
behind tbe region of the ciliary processes. 

On the contrary, one of the most recent writers on this 
subject, Kodolfo del Costillo (4), is strongly in favour of the 
corneal path, on the ground that fewer important strmiturea. 
are wounded during this mode. 

Bourgeois, of Rheims (5), displaces the lens without rupture 
of the capsule. He has (mrformed the operation in several 
cases in which there was great risk of failure with the usual 
extraction, and prefers reclination to depression. 

Having in view the fact that one of his e^rly cases subse- 
quently tjecame blind from glaucoma, he advises anyone who 
contemplates this procedure to perform a small preventive 
iridectomy. In the second series of patients, on whom he 
operated after this plan, there were no failures, and he is. 
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convinced tliat the iriileclomy itself adds notliiug to the risks. 
Buurgeoia does iiot appear to have tried to divide llie capsule. 

Hulke (6), in the Bowman Lecture to the Ophthalmological 
.Society, gave an account of the method which Bowman used. 
It IB the same as that described by Mackenzie. 

The Operations of Depression and Eeclination 
Instruments. — Specuhuu, fixation forceps, curved needla 

First Stage. — The patient being seated on a low chair, the 
surgeon introduces the needle through the conjunctiva and 
sclerotic on the outer side of the cornea, about 4 or 5 ram. 
behind the limbus. He carries the point backwards towards 
the centre of the posterior surface of the lens: there should be 
some mark on the needle to show when it has fienelrated a 
auflicieut depth. 

He then turns the point against the lens capsule, and divides 
it freely, by vertical sweeps. 

Second Slaife. — Then he carries tlie needle round the inferior 
border of the lens, and brings it up on the anterior surface, 
into the pupillary area. Here he divides the anterior layer 
<jf the capsule in the same way. 

Third Stage. — If he wishes to perform reclination of the 
lena, he then places the flat of the needle on its anterior surface, 
reaching the upper border, and, by raising the handle and 
drawing it towards himself, so that it ends by pointing up to 
his right shoulder, he makes the lens fall back into the vitreous 
with its anterior surface upward ; if it show a tendency to rise 
again, it must bo again pressed down, 

Tlie movement of the needle to effect depression is somewhat 
different, but since it seems agreed that this method is more 
dangerous, it is not necessary to describe it. 

H the capsule be not torn, the latter part of the first and 
the whole of the second stage will be omitted. 

Couching is clearly applicable to lenses of all ages, when 
from any reason no other operation is to be considered. No 
other form of operation ie useful for all forms of cataract. 
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For Boft lenses the method of election is by discission, and 
three or four operations are often reqnired before the whole 
lens is absorbed. 

DlSCISSlOM 

InstriimeTUs. — Speculum, fixation forceps, and Bowman's 
stopped needle. 

Of these the first two are not always necessary and may 
be absolutely disadvantageous in some instances, A child 
is often much frightened by the introduction of the speculum, 
and will fight against any further procedure. He will, however, 
usually allow the surgeon to separate the lids with the thumb 
and ring finger of the left hand, and to fix the globe, sufficiently 
for the purpose, with the index. 

The surgeon can then introduce the needle, held like a pen, 
with the blade on the fiat, through the sclero-corneal junction, 
until the point reaches the middle of the pupil. (If the needle 
ia well ground, the lance head makes on iucision just lai^ 
enough to allow the shank to follow without force and without 
leaking of aqueous.) 

Then he depresses the point and tears the lens capsule in 
the pupillary region. The needle ia withdrawn on the flat ; 
it care be not taken to keep the needle in this position, the 
wound is converted from a line to an L or T shape, which 
remains open longer and is more likely to be infected. 

The amount of laceration to be inflicted at the first sitting 
ia not easy to judge. It is better to do too little than too 
much. The risk of repeating a needling ia very small. The 
aqueous will gain entrance to the lens substance through the 
hole in the capsule, and will cause swelling of the lena, which, 
if extreme, may give rise to an attack of acute glaucoma within 
a few hours. This will necessitate further interference at once. 

When a small opening only is made in the capsule, a little 
mass of the lens matter swells up and comes forward into the 
anterior chamber. Here it is absorbed, and its place taken by 
another quantity. 
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In some cases tliis goes on until the whole lens is absorbed 
through a small puncture, leaving only wrinkled capsule beliind. 
More commonly the process of absorption goes some dietauce 
and then stops, and a second needling has to be undertaken, 
This may, under these circumstances, usually lie more extensive 
than the iirst. If much lens matter come forward and the 
tension rise, the contents of the anterior chamber must bo 
evacuated through a corneal incision, either by a curette or by 
suction. The latter method has lately been in undeserved 
disfavour; certainly the old models of siiction tube were 
objectionable, since they could not be efficiently steriliHed; i( 
one is used made entirely of gloss or silver, and the suction bft 
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of tlio blade, 

made by some mechanism and not by the mouth, there is lesa 
objection to the operation. 

Inatruvienls. — Speculum, fixation forceps, iridesia knife or 
kerutome, suction or simple curette, and spatula. 

First Stage. — The making of the incision will vary with th& 
choice of the knife. If the surgeon elect to use the iridcsis 
knife, be will seize the conjunctiva and Tenon's capsule near 
the left upper quadrant of the cornea, and introduce the knife 
just within the cornea midway between the horizontal and 
vertical meridia. He will then enlarge the wound to the 
required extent by cutting away from the forceps as bet 
withdraws the blade. 
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Stscond Stage. — The free gush of aqueous following the incision 
often carries much of the broken-down tens out of the eye, but 
it IB usually necessary to evacuate more. If the suction curette 
be used, this may be passed into the chamber and the fragments 
of the lens drawn into it. 

Should the surgeon prefer the ordinary curette, much of the 
soft matter may be coaxed out without introducing the in- 
strument into the anterior chamber at all, by depressing with 
it the posterior lip of the woumi; occasionally the lens will be 
entirely evacuated in this simple way, but often some fragments 
will remain visible in the auterior chamljer. It will then be 




necessary to introduce a curette into the wound, and it is well 
to use one which has not been in contact with the tiseueB, 
The fragments will often escape down the groove; should they 
resist, slight massive with a second curette over the cornea 
usually drives them out. 

Prolapse of the iris, though not common, is an occasional 
accident during this operation. The extruded part must be 
carefully replaced with the repositor ; it it repeatedly prolapse, 
and will not remain in the anterior chamliev. it must be cut off. 

To minimise the importance of this risk, the corneal incision 
should be made in the upper part, since, i! a prolapse of iris 
occur, it is attended with least disadvantage here. 

15 
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When the whole lens is absorbed, the wrinkled capsule lined 
with a few cells may need further treatment. It is usually 
easy to tear a large hole in it by means of two needleg 
(Bowman's method, y.u.). 

Some surgeons treat lamellar cataract by nefdliug only, 
without evacuation. The process of absorption then extends 
over many weeks. Others evacuate soft lenses through a large 
incision, made with a keratume, or lance, deep into the lens, 
without preliminary needling. 

Senile Cataract 
The course of development of senile cataract is often very 
slow, so that the sufferer is disabled from all work for many 
months, or even years, while the lens is gradually becom- 
ing ready for operation. If this time of waiting could be 
shortened, it would be greatly to the advantage of the patient ; 
since aseptic methods have been regularly employed, it has 
been less necessary to wait absolute maturity, but still the 
period of waiting is long and irksome. 

Artificial Maturation 

Several devices have been suggested to hasten the maturation 
of the opacity: it is one of the advantages of a preliminary 
iridectomy that the lens becomes, in many instances at least, 
rapidly more opaque after its performance, but the progress is 
not universal. 

An early method to secure artificial ripening of the cataract 
was that of Mooren, who pricked the anterior capsule with a 
needle. This procedure, although it is sometimes followed by 
the desired result, is not infrequently unsneeesaful ; sometimes 
no apparent effect follows, sometimes there is threatening of 
disaster from the excessive swelling of the wounded lens, which 
produces secondary glaucoma. 

Later Forster (7) su^ested the performance of an iridectomy 
and light massage of the anterior surface of the lens through the 
intervening cornea, by means of a curette. Others suppressed 
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the iridectomy, and after evacuation of the contents of the aqueoua 
eharaher, massaged tlie lens with more or lees vigour. Panaa 
recommended that this massage should be applied through the 
upper lid. 

Snellen and others, on the other hand, thinking that the 
rubbing waa likely to set up intiammation of the iris, employed 
iridectomy only. With all these methods some success was 
obtained, but there was still considerable uncertainty as to the 
result. 

The failure was attributed by many surgeons to the in- 
sufficiency of the massage, which they thought had not 
been applied with adequate force. They (8) therefore recom- 
mended that the surface of the capsule should be rubbed directly 
without the interposition of anything. 

This method, while more certain as judged from experimental 
work ill the laboratory, was found not seldom to set up, in the 
human eye, severe iritis, and therefore the "immediate massage 
ot the capsule " lias never acquired many supportere. 

Nor is massage, combined with simple or multiple puncture of 
the capsule, less free from grave objection. 

Jocqs (9) has recently advised a somewhat dili'erent plan to 
render a lens opaque. This he adopts only in cases of high 
myopia, in which he intends to remove the lens ; he does not 
recommend it in the case of lenses in which there is a well- 
marked nucleus, and therefore it is not really applicable, in his 
judgment, to senile cataract. He introduces the needle of a 
^' special syringe into the anterior chamber, and draws a little of 

^M the aqneous into the previously empty barrel. Then plunging 

H the needle deeply into the centre of the lens, he injects the fluid 

H there. Opacificatiou follows rapidly. 

H It seems clear that none of these proceedings are entirely 

^^ unobjectionable ; the massage may set up iritis, Ijecause the 

^M iris ia inevitably bruised, even though the pupil be dilated as a 

^V preliminary step ; and, further, the capsule of the lens may be 

H^ ruptured by too forcible rubbing. 

H The method most generally adopted now, if artificial matura- 

^ 1 
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tion be deeidtsd on, ie some form of maBsage, combined with 
a preliminary iridectomy. The rubbing should be applied 
through the cornea, its employment directly to the lens is too 
hazardous ; a sudden unexpected movement on the part of the 
patient may easily give rise to dislocation, an accident which 
can hardly occur if the cornea interpose between the rubbing 
instrument and the capsule. 

It is generally considered that opening the capsule of the lens 
is adding a grave risk, without sutRcient compensating advan- 
tages, though there can be no doubt that the lens changes much 
more rapidly after such a nianteuvre. 

The mechanism of these procedures has been examined by 
Demaria (10), who has shown that the immediate result of the 
massage is to produce a desquamation of the cells lining the 
anteiior capsule in the part where the massage is applied. 
When the epithelial cells fail, the capsule alone is unable to 
prevent the passage of the aqueous into the lens and the fibres 
break up as Id a traumatic cataract. 

Demaria considers any opening of the capsule as a most un- 
fortunate accident or as a most improper proceeding. Properly 
performed, he says the massage cannot give rise to rupture of 
the capsule, ami yet it is able to cause the entmnce of a suflicient 
amount of the aqueous to cause the cells underlying the 
capsule to become opaque. He lays great stress on the risk of 
glaucoma as a result of excessive swelling of the lens fibres, and 
therefore condemns ab-solutely the method of Jocqs, which we 
have just mentioned, though be does not seem to have noticed 
the limitations which Jocqs laid down for its use. 

Demaria, in his experiments, made use of immediate massage, 
and rubbed the surface of the capsule for three or four minutes; 
if the massage be made with the cornea intervening, the rubbing 
must be more prolonged — probably ten minutes is not excessive. 
It should affect especially the central region of tlie capsule, and 
the extreme lateral parts should be avoided. 

It is a common sequel to see the pupil covered with a layer 
of lymph, the sign of an iritis. This inllanunation lasts only 
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two or three days, and never, iu lleiiwriii'a experiments, led to 
suppuration, 

Witliin twelve hours of the operation there appears a greyish 
discoloration of the lens in the pupillary region, affecting the 
anterior cortical substance. In the rabbit, on whom Demaria 
performed his operations, the opacity wa3 specially marked iu 
the junction of the fibres. Gradually it spread to the whole 
anterior surface of the lens. 

At this stage the anterior chamber became shallow, showing 
that the lens was swollen. Still later, the posterior cortex 
shared in the process. In none of Demaria's experiments was 
there any recession ; the opacity, if it did not advance after 
twelve hours, never retreated. 

Demaria made careful records of the weigfit of the lens which 
had undergone raaasttge and compared it with that of the lens 
of the opposite side ; there was a great increase of weight 
immediately after the operation, the difference amounting in 
some inatancea to as mueli as 160 milligrams, and this eould 
only be attributable to the entrance of the aqueous. 

Lately (September 1904) Wolttberg (11) has published a 
paper describing a method of bringing about the desired 
maturity totally different to those just enumerated, in that it 
calls for no corneal or other wound. 

Eemerabering how frequent is cataract among workers in 
glass, who are exposed to high temperatures, Wolffberg employs 
heat to mature the partially opaque lena. He first made use of 
it after a preliminary iridectomy had failed to bring about 
maturity, but the excision of the iris seems quite unnecessary. 

For the treatment a special apparatus is needed ; a blast of 
air is forced through the flame of a spirit lamp, issuing through 
a cylinder at a temperature of about 100*" C. 

At a distance of 5 cm. from the end of the tube the tempera- 
ture is about 80° C, at 10 cm. about 70° C. 

Tlie patient's mouth must be protected by a shield of damp 
wadding. Then the hot air, at about 70° C, is directed first on. 
the forehead and then on the eye. When it is turned on this 
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organ, the patient cannot, by any effort of will, prevent it from 
closing. The ekin blushes, and the redness remains for several 
hours after the (.'.esaation of the hot air douche ; the eye streams 
with tears during the application, but the flow ceases with the 
removal of the heat. The conjunctiva is intensely injected, the 
cornea remains bright, 

Should there be much pain, the apparatus may Ije withdrawn 
a few centimetres ; this will lower the temperature. The sitting 
ahoidd last five minutes, the heat being applied to the eye for 
about a quarter or halt a minute, and then removed for a 
similar interval. 

It two or three sittings are borne every day, the ripening of 
the cataract will be accomplished within eight days. 



Removal ok Senile Cataract 

Tu the operation of removal of the opaque lens there are 

many points which demand discussion, and, before dealing with 

any single method, we mUst Say a few words on the more 

important of these, 

The Incision 

The primary incision of the globe, to allow the escape of the 
lens, has, like all the other details of the operation, been the 
subject of much discussion, and the seat of many mixiifications 
both as regards position and extent. 

The position may be regardeii, now, as fixed within very 
narrow limits. Almost all now would choose the upper part of 
the Bclero- corneal zone in which to place the section, unleaa 
from some accident this were unavailable. 

If the section tje made above, the wound is covered by the 
upper lid, and the lower part of the cornea, which is exposed, is 
not interfered with by the operation. A prolapse of the iris 
would greatly disturb vision, if the section were made below ; if 
above, it may be followed by the recovery of normal vision. 

In the early times the section was made entirely corneal, 
and a flap of at least half tiie cornea was cut. The idea of 
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making the section in the cornea was, that the corneal wound 
healed more readily. This iB certainly not the case. Placing 
the incision in clear cornea necessitated an enormous flap to 
allow the escape of the lens. This large flap, hadly uouriahed, 
often sloughed, and then the eye was lost. Von Grnefe, to avoid 
the necessity for so large a flap, devised his linear section, the 
wound being an arc of a great circle, and, therefore, lying in a 
plane cutting the centre of the globe. 

This placing brought the extremities of the wound rather 
near the ciliary region, and for this reason it was modified so 
as to be a little less linear, and to have a small curve, marking 
out a flap about 3 ram. high : the wound thus becomes a 
segment of a circle larger than tlie cornea — the ends lie about 
1 mm. outside clear cornea, and the centre ot the incision 
coiocides with the apparent sclero-corneal jimction. Some 
surgeons make the whole incision in the apparent junction. 
Whichever of these two situations be chosen, the incision is 
really corneal ; for the cornea is overlapped on its outer surface 
by tlie sclera and conjunctiva for about 2 mm. 

The size will vary slightly with the estimated size of the 
nucleus. Generally speaking, if wo complete mentally the 
circle in which the puncture and counter-puncture lie, concen- 
trically with the cornea, about one-third of the circumference 
will be included between these two points. 

For certain conditions — if, tor example, we think the nucleus 
to be unusually hard and large, or if we expect the vitreous to 
be fluid, and wish, for this or other reason, that the lens should 
be expressed with as little force as possible — the incision may 
be made rather larger by bringing the extremities lower. 

surgeons have made, from time to time, eccentric 
incisions, which deserve mention only from historical interest. 
Thus Kuchler at one time made a horizontal incision directly 
across the cornea ; it was fundamentally faulty, since the scar 
was in the least favourable position both as regards the visual 
result and as regards prolapse of the iris. Liebreich and 
Warloraont practised incisions midway between the horizontal 
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line and the limbus, the former cutting rather downward and 
the latter upward. Neither of these methods has stood the 
test of time. Recently Mulrooney has achieved very good 
results in Inditi by a peculiar operation in which he makes the 
section downwards. The disadvantages which have been already 
enumerated against this position seem to the authors by far to 
outweigh any convenience which the lower section gives at the 
time of operation, and, therefore, they adhere to the opinion 
given in the preceiling paragraph, that no one should choose 
the lower section if the upper is possible. 

To secure the moat speedy healing of the wound, various 
expedients have been suggested. One of the moat successful is 
to modify the incision so aa to mitke a Hap of conjunctiva 
adhering to the cornea. This is done by carrying the plane of 
the section just behiml the margin of clear cornea; then by 
turning the knife backwards us it emerges, the conjunctiva 
is divided farther back than the sclero-corneal tissue (12). 
Such a conjunctival flap adheres very rapidly, and seems to be 
of considerable assistance in securing the wound against the 
intrusion of micro-organisms. 

Other surgeons have attempted to unite the wound by 
sutures, aa it would naturally be expected, on theoretical 
grounds, that such a proceeding would favour immediate union. 
Practically il has not been found that suturing Iiears out this 
theory, and sutures are seldom, if ever, put into the cornea. A 
few operators suture the conjunctival flap. The adhesion of 
this is so rapid that sutures are of little value here. Maddox 
(13) has recently given the results of some experiments, which 
he has made in the search for soma substance to act as a cement 
for the wound. In one instance he was able to apply a dressing 
of newly-melted wax, under which the wound healed rapidly. 
Unfortunately he has failed in the majority of instances to gain 
this end by means of wax, which has little adhesive power : and 
a prolonged search has not enabled him to discover any body 
which sets with sutfieient quickness on a moist surface. 

The question of sutures, applied to a conjunctival flap, merits 
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more examination ; as will be shown in a later paragraph, the 
result of a cataract extraction liepemls in large measure on the 
rapid and permanent closure of the wound. There is little 
doubt that a wound with a conjunctival flap, held by sutures, 
ia less likely to reopen than a simple corneal Hap; and from 
this, as will be shown, less after-cataract is to be expected. 

Generally speaking, the advocates of the "combined opera- 
tion " make the modified linear incision, which will be described 
as the operation ot election. The surgeons who perform the 
simple extraction choose either the modified linear, with a 
short conjunctival flap, or, as followers of de Wecker, place the 
wound at or within the sclero-corneal junction. 

As regards the position of the operator, it is necessary to say 
a few words. Most English surgeons stand behind the patient 
on all occasions, and, studying ambidexterity, hold the knife in 
the right hand when operating on the right eye and in the left 
hand for a left-sided cataract. A few have special bent knives, 
which allow them, while standing in the usual position, to make 
a section ot the left eye with the right hand. On the 
Continent, however, it seems the general rule to use the right 
hand always, and the surgeon therefore stands in front of the 
patient when attacking the left eye, and cuts away from himself. 
The difficulty of ambidexterity, as far as making a section with 
the left hand, has been exaggerated; in any ophthalmic opera- 
lion the hands must work in concert, now holding forceps, now 
cutting instruments, and this training is all that they require. 

In describing the section of the globe, stress is naturally laid 
on the external opening; this is the most obvious means that 
we have of judging the condition ot the really important 
internal mouth ot the wound (14). Most operat(irs attempt to 
make their wound almost it not entirely in one plane. The 
knife rarely travels in such a simple course, and it the wound 
lie examined in an eye which has been enucleated at any period 
after extraction, the observer will find that it is usually curved 
in section, with the concavity forwards (15), or else is made up 
ot two parts, joining at an obtuse angle. 



i 



234 A TEXT-BOOK OF OPHTHALMIC OPERATIONS 

IniDECTOMY 

If the question of the position and extent of the corueuF 
wound may be considered settled, this can not be said about the 
performance of iridectomy as u routine part of the operation of 
extraction. 

The original method did not include iridectomy ; this was 
an addition of the middle of the nineteenth century, and is 
owed lai^elj to von Graefe ; before his time the chief causes of 
failure were sloughing of the cornea and iniiaiumation or 
prolapse of the iris ; he noticed that the inflammation ahnost 
always began at the part of the iris opposite the centre of the 
wound, and su^eated that if this part wure removed, the 
inflammation could not occur. Mooren, n pupil of von Graefe, 
was the first to carry this au^estion into effect ; he removed, by 
a preliminary iridectomy, the part of the iris oppoait* the future 
cataract wound, and extracted the lens at a later date. His 
reautta were far better than those of the majority of oporatora in 
his day, and arousetl general disbelief. 

Since then, surgeons have been divided into the upholders of 
the simple and of the combined operation. Both have certain 



The simple extraction, without iridectomy, leaves the eye 
practically normal in appearance, with a roimd, active pupil 
which is able to perform all the normal functions, both in 
relation to light and convergence. Nor is this all : the presence 
of the circle of the iris prevents prolapse of the capsule, an 
accident, as we shall sue, responsible tor many disasters after 
the combined extraction. 

On the other hand, the combined operation prevents in large 
measure prolapse of the iris, and, at least in the older days, 
inflammation of this part. Modem improvements in the pre- 
liminary preparation of the eye and in the details of procedure 
have largely reduced the percentage of cases in which severe 
iritis comes on after any operation. 

If we consider the various points a little more closely, it 
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becomcB obvioiiB that the advantages of a round pupil are mostly 
apparent ; when a narrow iridectomy has been made, the coloboma 
is hidden almost completely by the upper lid, and thus the 
deformity ot the pupil is hardly noticeable. 

The contraction of the pupil to convergence is probably only 
of value by its action of stopping out the periphery of the lens, 
since in accommodation, the anterior surface becomes very un- 
evenly curved. Inasmuch as the cornea is more regular, this 
action is less necessary after removal of the lens. 

The reaction to light, however, is of real importance to enable 
the eye to adapt itself rapidly to variations of illumination, 
and this power is largely destroyed by the division of the 
sphincter iridis. The pupil acts slightly only after the combined 
operation, but, on the other hand, after simple extraction it is 
by no means rare to find the pupil tied down in one or more 
points by adhesion fco the capsule as a result of very slight 
iritis. The question of prolapse, either of the iris or of the 
Capsule, is much more serious. Prolapse of the iris may occur 
either at the time of operation or within the first few days of 
healing. Prolapse occurring at the time, " immediate " prolapse, 
can be dealt with by replacement; sometimes the iris seems 
paralysed, from the stretching which it has undergime during 
the expression of the lens, and refuses to remain within the eye, 
but E^ain prolapses as soon as replaced. Then, in any case, the 
Hui^eon will perform iridectomy. On the other hand, prolapse 
may occur later; the wound for extraction rarely heals witliout 
an occasional opening during the first twenty-four or forty-eight 
hours, an opening noted by the patient as a gush ot fluid from 
the eye, and one such may carry the iris out into the wound. 
Such a prolopse will not, in all likelihood, be discovered by the 
surgeon for some time after it has happened, and a secondary 
operation will be necessary to relieve the patient from a 
dangerous and painful complication. 

The number of cases in which this secondary prolapse is seen 
varies with the operator: probably it will be between 5 and 10 
per cent. It is not, therefore, a very frequent complication, but 
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its daDgera are bo real that even this small number weighs 
heavily against the advantages which we have already conceded. 

P'urther, an iridectomy performed at the time o( extraction 
is not so favourable as when the two are separated by an 
interval; there seems no doubt that n mixture of blood and 
lens matter in aqueous is a more suitable material for the 
growth of pyo-p'enic oi^anisms than a solution of either sepa- 
rately. Hence the results are a little worse when the iridectomy 
is perfor[iied at the same time as extraction. 

Prolapse of the capsule, which is undoubtedly more frequent 
wlien the circle of the iris is broken, can be guarded against 
witli practical certainty, as we shall see later, by caro in incising 
the capsule; this advantage, therefore, though real, is not of 
such importance as the security against prolapse of the iris. 

If the idea be correct that the prolapse of the iris ia due to 
the gush of fluid from the anterior chamber when the wound 
reopens, it wouM he possible to combine all advantages of the 
two operutioiia hy making an opening in tlie upper part ot tho 
iris, opposite tlie corneal wound, leaviug the sphincter of the pupil 
uncut. This would prevent any accumulation of the fluid 
behind ihe iris, and consequently, when the wound opens, the 
gush will not carry out the iris; at the same time, the advan- 
tages accompanyiug the round pupil will be retained. 

Several surgeons have sought to solve the problem in soma 
such way; Bell Taylor, of Nottingham, at one time mi 
peripheral incision through the iris, and expressed the lens 
this route. 

Others (16) have made a buttonhole of more or less eize in 
the iris, leaving the sphincter intact; the lens is expressed' 
either through tho hole, it it be large, or through the pupil if 
the hole be small. Not infrequently tho bridge of tissue left is 
toru through during the passage of the lens ; this does not seem 
to interfere with healing, though it reduces the operation to 
the combined operation. 

Manolescu, instead of performing iridectomy, divides the irif 
radially, haviag drawn it out of the eye. This seems to ex 
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the iriB to the risk of considerable bruiaiug from the grasp of 
the forceps, and is not compensated by any special advantage. 

Although the upholders of the simple operation are often 
loud in its praise, their arguments are not convincing. And, 
indeed, they themselves seem aware of their weakness, for one 
and all confess that they would choose tiie separated com- 
bined operation, i.e. extraction at an interval after a preceding 
iridectomy, in any case in which they wish to run us few risks as 
possible^if, for example, there is only one eye. Now it can be 
no valid reason, as it seems to us, that the surgeon should 
allow his patient to run an excessive risk, because with two 
eyes the risk of total blinduesB is less it the operation fail. 

Opknisg the Capsulb 

The opening of the capsule has received an amount of 
attention in the recent years which it has hardly deserved; 
it would seem at first sight, in itself, the easiest part of the 
operation, requiring no force, and simple armament, and the 
long discussions which have filled the journals are based, as 
we think, on a misapprehension of the requimments of the case. 

There are two points which must be carefully borne in mind 
when the surgeon has to open the capsule of the lens : 

1. To leave no flap or tag of capsule which can turn back 

and either prolitpae or become adherent to the wound. 

2. To remove the anterior capsule from the pupillary area. 

Of these two, the former is by far the more important, and 
the flood of discussion results from the failure to recognise 
this fact. 

The researches of Treacher Collins (1) have shown that in 
many cases non-succeas of the operation of cataract exiraction 
is due lo such adhesion, by blocking the iritic angle, and giving 
rise to glaucoma from retention, or by entanglement in the 
wound preventing immediate union, and giving occasion to 
severe irido-cyclitis and sometimes sympathetic inflammation. 

Probably the majority of cases of severe and prolonged 
intiainmation after cataract extraction, especially those in 
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which the tension remaiDs low, owe their non-success to ttie 
presence of capsule in the wound. Not only does the dr^ on 
the capsule disturb the ciliary body, but also the mere presence 
of a foreign body in the wound, by delaying heahng, gives more 
opportunity for the entrance of septic micro-organisms. 

On the other hand, adhesion without definite prolapse of 
the capsule, while not iiiterferinj; actively with the union of 
the parts, tends to lift the base of the iris forwards, and thus 
favours the condition in which the escape of fluid from the eye 
is prevented and glaucoma occasioned. 

It ia easier for the capsule to prolapse if there have been 
iridectomy. When the whole iris is left, no tag ot capsule can 
come near the wound except by unusual accident; this ia one 
point in favour of simple extraction. It is, however, easy to 
prevent, in most instances, prolapse of capsule, or to reduce it 
by spatula, if it has occurred, at the time of operation. If the 
wound be not carefully investigated, as a routine measure, the 
transparent prolapse may be overlooked, and later its reduction 
is very difBcult. 

Swanzy recommends (17) that the capsule should be sought 
for with forceps, and drawn out of the wound ; it seems rather 
more difficult to ensure thus, the complete freedom of wound 
and capsule, than by careful manipulation with the repositor. 

With regard to the second point, the intention of removing 
the capsule from the pupillary area is to avoid the occurrence 
of after-cataract and the necessity of a second intervention of 
the surgeon. 

The operation of needling an after-cataract h not devoid of 
risk, although the danger has been overstated by certain 
authors, and, if any method of opening the capsule could 
infallibly prevent the onset of after-cataract, there would be 
no question as to the propriety of its adoption. It is found, 
however, that a secondary operation is sometimes called for, 
in those cases where the anterior capsule has been removed 
with the greatest care and completeness, and even when the 
lens has been extracted capaule and all, in tlie scoop. 
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Pathologiciil examination has shown the explanation of this 
fact ; the after-cataract or " capsule," as it ia not infrequently 
called, is made up from various tactocs. The capsule itself, 
both the anterior and posterior layers, is transparent in tlie 
normal condition, and unless altered by degeneration, is 
practically invisible at the time of operation; since it is trans- 
parent, it can only interfere with vision after the operation, if 
it become changed in some way or another; if it become 
wiinkled, it will seriously interfere with the acuity of vision, 
even though its transparency remain unimpaired. 

Kemoval of a part of the anterior capsule has been recognised 
as a procedure occasionally to be adopted from the time of 
Daviel onwards ; but it was, at first at least, only made a part 
of the operation of extraction, when the capsule itself was seen 
to be opaque. In all other cases the capsule was merely incised 
with sufficient freedom to allow the escape of the lena 

If, however, the lens is removed from the capsule by means 
of a simple peripheral incision, so that the two layers of the 
capsule are left to fall together, it is extremely proliahle that 
they will interfere with vision so far as to render a second 
operation necessary. Not only the capsule itself remains, but 
also a layer of cubical cells lines the anterior half, and these 
cells, proliferating, make a considerable mass in the way of the 
entering light. Hence surgeons for many years have tried to 
remove, in some way or another, the anterior capsule, at least 
from the pupillary area, either by incising it in such fashion 
that the fragments roll or fall away from the central space, or 
by actually removing that part which is most likely to interrupt 
useful vision. 

But although it is not a matter of great difficulty to devise 
a plan to ensure the absence of the anterior capsule from the 
pupillary area, no one procedure has achieved general accept- 
ance, and this alone proves that the removal is not able to 
ensure good acuity. 

The pathology of after-cataract will be dealt with more 
fuUy iiereafter. Let it suffice here to say that Wagenmann'e 
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researches have clearly proved the possibility of the appearance 
of after-cataract, when the anterior capsule has been removed, 
almost completely, by avulsion. 

It follows, therefore, that no method of opening the capsule 
can act as a sure preventive of the appearance of a membrane 
in the pupil, although its ablution will diminish the density of 
the foltowiug veil. Methods of openiug, on the other hand. 
which ensure the absence of the anterior capsule from the 
pupillary area, do not always prevent its adhesion to the 
wound; any plan which fails in this respect must be rejected 
absolutely. 

There are three methods of opening the capsule : 

(a) By the cataract knife, during the incision for extraction. 

In this method the point of the knife is made to perforate the 
anterior capsule soon after the puncture, at a point near the 
outer edge of the pupil, and carried on under the capsule for a 
distance of some millimetres, finally emei^ng near the inner 
border of the pupil. It is advisable to make the puncture and 
counter-puncture in the capsule as low as possible ; the direction 
of tlie knife, therefore, should be rather downwards during this 
part of its course. As the knife is brought up to the horizontal 
line, to make the counter-puncture in the cornea, it cuts a semi- 
circular Hap of capBide, which, remaining attached to the capsule 
below, falls down away from the pupil. The chief advantage of 
this method is that it reduces the number of instruments passed 
into the eye during the operation i since the cystitorae may be 
sterilised with certainty and without damage, by heat, this 
advantage is not great. 

(6) Ry the cystitome. 

This is the commonest method, but its use has many varieties 
Some surgeons make a single incision of some length in the 
upper part of Ihe capsule, more or less concentric with the 
margin. This fulfils one of the indications, since neither the 
lower edge nor the upper can easily come into contact with the 
wound. The second, however, it ignores. The two layers of 
capsule full into contact and can hardly fail to fonn a dense 
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after-cataract. A long vertical median incision is better, Tliis 
allows the easy escape of the lens, and is not liable to be followed 
by prolapse ; further, the rolling up of the mai^na carries the 
anterior layer away from the pupillary ai-ea. Some combine 
these two incisions. 

Other surgeons have increased the retraction by making a 
cruciform incision; this is bad, because it leaves two triangles 
which may easily prolapse, and if the cross-cut is mmle diagonally, 
the liability is greater. 

Others, again, try to arrange the incisions in such a way that 
they isolate an area of capsule, which will fall away from the 
pupil, as when the capsule is opened by the knife. For this 
purpose two cuts should be made, separate below and converg- 
ing above; it is difficult to prevent this degenerating into a 
diagonal cross. Tlie evils of this we have just pointed out. 

Others entirely separate a piece of capsule by their cuts, and 
attempt to remove it with the lens. The part separated may be 
triangular, circular, or of any other form. Practically, a triangle 
with the apex downwards, and the base curved concentrically 
with the lens margin, is the moat convenient. 

The danger of this method is, that the triangular flap may be 
left in the wound, either being incompletely separated or being 
wiped off as the lens emerges. 

(c) In the third form the capsule is torn awuy from the lens 
by forceps before the lens is expressed. 

For this, special forma of forceps have been described by 
various surgeons — Forstcr, de Wecker, and Terson. 

The second is practically a double eystitome, with which a 
flap of capsule is first isolated and then removed. 

The tliird differs in several respects from any other forceps ; 
it has the convexity of the lower part forwards, so as to fit the 
curvature of the posterior surface, of the cornea, the teeth extend 
a little below the curve, and there is a stop placed between the 
blades, in such a position that the iris cannot be held when the 
teeth take hold of the capsule. 

The following is the procedure devised by Terson (18). The 

16 
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appearance of the capsule miiBt be studied by oblique illumina- 
tion with dilated pupil. If the capsule ehowa ny markings, it 
is regarded as normal ; if there are markings visible, as diseased. 
When normal, the forceps are pusaed closed to the lowest part 
of the impil, and there allowed to open eulficiently to take a 
good grasp of the capsule ; then the teeth are pressed into the 
cajsule and the forceps closed sharply with a slight drag. When 
once the capsule is seized, Tereon lecominendB that the forceps 
be drawn slowly upwards, with slight movements from side to 
sida The handling in seizing the capsule must be delicate; if 
rough, the lens may be dislocated and a gush of vitreous will 
follow. Wlien, from the visible markings on it, the surgeon has 
reason to think the capsule thickened, Terson advises him to 
make a preliminary incision with the cystitome in the lower 
part of the pupil, so as to liberate the capsule here ; this facili- 
tates the after-removal. 

Treacher Collins (lO) states that with a method similar to 
this he is able to avoid the need of a second operation (for ftf t^r- 
caturact) in at least 90 per cent, of all cases (British Medical 
Association Meetinj; of 190S). 

There would socm no doubt that this last is the most certain 
mode of removing the capsule from the whole pupillary area, 
but unless the operator is possessed of more than ordinary 
delicacy of touch, there is some risk of dislocating the lena into 
the vitreous, by rupturing the zonule when the capsule is seized. 
For this reason, the authors would advise beginners to use the 
cystitome until they Lave gained the necessary skill. 

Ekmoval Of THB Less 
Ab to the actual removal of the lens, it is now practically. J 
always ejected by external manipulations, unless the vitreous 
ia presenting. There were, towards the middle of the last 
century, many sui^eons who devised more or less ingeQiona 
instruments by which the lens could be draj,^d out of the eye. 
These took two main forms; some were hooka which caugl 
hold of the anterior surface of the lens, others were spoons whic^ 
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were passed behind the nucletis of the lena and lifted it out ot 
the wound. Both these were faulty in principlo; the former 
often depressed the lens hack into the vitreous, the latter 
damaged the vitreoiis body and frequently set up severe inHam- 
mation there. 

Tlie only instrument ot thia type which has survived is the 
wirevectis of Bell Taylor. On occasion thisiaof great assistance. 
It is true that tlie traction spoons were intended, for the most 
part, to pass between the nucleus and the posterior capsule, but 
tliis latter is so thin and delicate that it is almost impossible to 
avoid rupture of thiajand damage of the vitreous. 

It is important to remove the lens in its entirety whenever 
possible, not only because no after-operation will lie required, 
hut also because the presence of hard fragments of the lens 
seems to excite iritis in many instances. For this reason 
M'Keown (20) recommended irrigation of the aqueous chaml«rs 
after removal of the nucleua, and claimed that by its use he 
waa able to avoid the formation of after-cataract, and also to 
ward off the attacks of iritis which occasionally follow tlie 
ordinary method] of removal. He described a syringe with 
special nozzles which could be introduced into the anterior 
chamber to direct a stream of water in any required direction. 
The method never gained many adherents, partly because the 
general results of tlie operation without irrigation are good, 
partly because ot the desire to avoid the introduction of any 
instrument, which can be deemed anperfluous, into the eye. 
Thia last objection has little weight since the adoption of aseptic 
methods. The syringe is not entirely satisfactory ; it would be 
better, probably, to attach the nozzle of M'Keown to an ordinary 
irrigation apparatus or to an irrigating flask, which can be 
boiled before use and allowed to cool. Some surgeons use a 
flask into which sterilised air may be compressed over the 
contained fluid and regulate the force of the issuing jet in thia 
way. There seems little or no advantage over tlie syphon 
irrigator. 

Ijitely M'Keown's method has won friends in America. 
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The toilet of the wouud is a matter of great importance tor 
the result of the operation ; no foreign bofly must be left lying 
in the mouth of the wound. We have already pointed out the 
evil which may follow prolapse of iria or capsnle; all such pro- 
lapse must he carefully replaced, and the conjunctival flap 
smoothed out. if one have been made, before the bandage U 
applied. 

From what has been already said, it is clear that the ideally 
perfect operation tor Ciitaract would remove the lena and capauls 
without distiirhing or injuring the vitreous. 

Brudenell Carter (21) long ago pointed out that this is 
sometimes possible. He says: "In some cases of perfectly 
mature cataract in aged people, the capsule of the lens is stronger 
and more resisting than its attaclimeiit to the zonule of Ziiin. 
When this is so, the lens and capsule may be removed togetlier, 
with the capsule unbroken, and in cataracts of tlie kind referred 
to, it is always worth while to make the external wound rather 
longer than usual, and, after the iridectomy, to see whether the 
lens and capsule cannot both he extruded by gentle pressure. 
If this can be done, the eye ia left in the best possible state for 
rapid and perfect union of the incision." 

We have, in an earlier connection, mentioned the researches of 
Ovio, on the nature and arrangement of the capsule and the 
zonule ; these were undertaken to demonstrate the mechanism 
of the operation of Professor Gradenigo, which was designed to 
effect the end which we have just characterised oa the ideal aim 
of cataract extraction. 

But wliereas Gradenigo makes a careful division of the sus- 
pensory ligament of the lens, a well-defined stage of the operation, 
there is a school of ophthalmic surgeons in the Punjab who 
habitually express the lens after the section of the globe, 
without any preliminary separation. Of these surgeons. Major 
Smith (22) of Jullundur lias published extraordinarily good 
results. 

It will be seen that there is room for much difference of 
opinion in the man^ment of the operation of extraction of 
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cataract. TJie following description miiat lie taken as an average 
method. It is one which the Btudent will do well to familiarise 
himself with. If he has acquired the manual skill nQceasary to 
perform it neatly and with despatch, he will be able to modify 
it for himself if occasion arise. 

In the description the iridectomy is taken as performed at 
the same time as the other parts of tlie operation ; many 
operators habitually combine them as stated here. 

Others prefer — rightly, as the authors think — to separate 
the iridectomy from the extraction by some weeks, unless the 
patient's condition ia such as to make the completion of 
the operation urgent. 

The method of performing a " preliminary " iridectomy is given 
after the combined method. 

Combined Extraction of Cataract 
InatruTnents. — Specuhun, fixation forceps, von Graele'a knife, 
iris forceps, iris scissors, eystitome, two curettes, iria re- 
positor, lens vectis. 
The combined operation may be considered in five stages : 

1 The incision of the globe. 

2 The iridectomy. 

3 The incision of the capsule. 

4 The delivery of the lens. 

5 The toilette of the wound. 
Fhsl Stage. — The Ineisioii of the Globe. — Though this is con- 
sidered as one stage, yet there are three distinct parts in it — 
the puncture, the counter-puncture, and the incision — all of 
which demand the student's closest attention. 

The Puncture. — The surgeon stands behind his patient: thia 
is the position always adopted by English surgeona, as we have 
already said. For the right eye he will hold the knife in his 
right hand ; for the left, in the left The grasp is that of holding 
a pen. With the fixation forceps he seizes the conjunctiva and 
subjacent capsule close to the margin of the cornea, at the 
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poEitioB indicated in the diagram (fig. 96), and placea the point 
of the knife against the sclerotic, almost at right angles to the 
globe, at a spot about 1*5 mm. away from the sclero-corneal 
margin on the outer side of tlto cornea, abont 3 mm. below a 
horizontal line tangential to the npper circumference. Tlje 
knife and forceps are thus at the opposite extremities o( one 
diameter of the cornea. This is not the usual practice of 
English surgeons, but it gives much better command over the 
globe for the making of the puncture and counter-puncture. 




Fia. B6. — Inciaiou or the coniea with s linen Icoire. When thej jwint has 
travelled tiie distance shown, the downward movement of the handle, iiidi- 
catfd by llie arrow, toUotvH. 

As soon as the point is engaged, the surgeon [brings the 
handle back into the plane of the corneal insertion, keeping 
it still in the Hue of the diameter between point and forceps, 
and pushes onwards in this direction, as shown in the diagram, 
until the point of the knife lias passed beyond the opposite 
edge of the pupil, If the anterior chamber is shallow, and 
the point approaches the iris too closely, the handle of the 
knife may be thrown back during the passage of the blade. 

The Counler-Pandure. — llien the surgeon brings the 
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into the horizontal line ; the point now lies in the iritic angle 
oppoBite the puncture ; by a alight onward thrust it is driven 
through the sclerotic, and the counter- puncture is made at a 
point corresponding to that of entrance. 

Until this time no aqueous should have been lost; [if the 
student attempts to pass the knife from the beginning horizon- 
tally across the anterior chamber, he will almost always find 
that the edge of the knife enlarges the puncture and^allows 
the chamber to empty itself. This makes the wounding of 
the iris likely, and the counter-puncture more difficult to 
place. 

The Iiicision. — In making the incision it gives better com- 




Fig. 87.— Use of the 111] 

maud to take the usual grasp with fixation forceps below the 
vertical diameter of the cornea. 

Now the surgeon cuts upwards through the tissues between 
the puncture and counter-puncture, gradually approaching 
the cornea. If the knife be used botli tor thrust and return, 
the incision la leas regular than if it be used on the successive 
thrust.'i only and drawn buck without cutting. 

The actual cutting of the incision after puncture and counter- 
pnucture have tieen made, is the subject of various treatment. 
De Wecker is said to aim at completing the cut in three 
movements: the first carries the point onwards and upwards, 
thus making an incision of some length above the counter- 
puncture ; the second movement carries the handle upwards 
during the partial witlidrawal of the knife, and makes the 
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corresponding incision above tiie puucture. The blade of the 
knife now should lie parallel to the posilion after the two 
piiDctiires are made, but nearer the upper edge of the cornea. 
The ed^e is then turned forwai-da, and the section completed 
by a third movement. This necessarily makes the section lie 
in at least two planes, a condition not favourable to coaptation, 
according to most surgeons' ideas. 

Critchett states that he makea three-fourths of the section 
with the first upward and onward movement, and finishes as 
gently and slowly as possible. 

While it is advisable to complete the section without undue 
delay, it seems better to err on the side of caution tliau to try 




Fio. 88.— The track or til 



to acquire a fallacious brilliancy; it is therefore not proposed 
to lay down here any exact rule for the completion of the 
section after the knife has made the counter-puncture. 

There is no need to hurry the incision ; by making it 
deliberately its position can l>e mora accurately fixed. The 
central part should coincide with the sclero-corneal junction. 
If the surgeon keeps his eye fixed on this, he will find the 
knife finds its own way there; it is often necessary to turn 
the edge of the knife a little forwards just at the end of the 
section. The narrow Graefe'a knife allows this easily. 

As soon as the real incision is begun, and the knife no longer 
tightly tits the punctures, the aqueous will escajie slowly; if it 
escapes rapidly the iris will fall in front of the knife and will 
be wounded in the course of the section. The rapid escape of 
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the aqueous usually means that tlie surgeon is making pressure 
with the fixation forceps on the globe instead of merely holding 
it in place. This pressure of the forceps is a very common 
fault of stiitlents, and is responsible for a good many mis- 
fortunes. Not, only naay it cause prolapse of iris, but even the 
lens may be prematurely expressed. 

The size of the incision has been already dealt with; the 
surgeon must be prepared to vary it as occasion arises. If the 
cornea is small, the incision must be relatively larger, since the 
lens selduu) ia much diminished in sine even in microphthalmic 
eyes. 

In "black cataract" the nucleus is usually large and hard, 
and the incision must be enlarged accordingly. If, when the 
extraction of the lens is attempted, the incision be found too 
small, it may be enlarged with scissors at each end. 

A few points must he borne in mind as to the performance 
of the incision. 

It 13 most important that the punoture should be made 
straight through the cornea, and that the blade should not 
be thrust between the layers thereof. 

If the handle of the knife he carried too far back before the 
puncture is complete, the inner mouth of the wound ia smaller 
than normal, and there may be difficulty in delivering the lens. 

It is an unpleasant and not very uncommon experience to 
find the knife has been held with the cutting edge away from 
the operator during the puncture. (It is always easy to tell 
the back, by the maker's name on the handle.) If the aqueous 
have not escaped, it may be possible to withdraw the knife and 
re-introduce it in the right position. More commonly we must 
defer the operation until the wound is healed. 

Angelucci (23) has recently recommended a small variation 
in the procedure of cataract extraction, which deserves mention, 
since it is applicable to many other operations; he discards 
the speculum and, making the patient look down, takes a firm 
grasp of the conjunctiva and subjacent superior rectus tendon, 
about 8 mm. above the cornea. By this hold he prevents 
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movement of the eye and of the lid, and keeps the latter 
effectually out of the field of operation. 

One of us, without knowing of Angelucci'a work, recom- 
mended a similar hold when using the keratome to make a 
corneal incision in the upper part of the eye. There can be 
no doubt that such a hold gives much better control to the 



The Iridectomy. — Unless the patient is very 
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nervous, it is not neceaaary to fix the eye after the incision. 
The surgeon will need Iwth hands for the later inanteuvrea. 
\l the patient is restless, an assistant must be asked to "fix." 
He nniat be instructed not to press on the eye. 

Tiie surgeon, having told the patient to look down, takes 
tlie iris forceps in his left hand and introduces them, closed, 
into the centre of the wound, so far that they reach almost 
the pupillary margin of the iris. Then he allowa them 
to open slightly; a fold of iris springs up Ijetween them, is 
grasped and drawn out of the globe. Tliis fold is cut off at 
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one cut with the iris Ecissors. Aa the HcitisorB are closed the 

surgeon presses the blade alighUy against the globe; the edges 
of the coloboma usually spring back mto the eye. 

The patient sometimes feels the iris section a little, bnt 
the pain at the worst is momentary. Often after the use 
of 10 per cent, cociiin, even IJiia section is unattended by 
discomfort. 

Tliird Staije. — The Incision of the Cajysule. — Tlie surgeon 
takes the cyatitome (the best pattern is that known as the 
Moorfielda type) and, introducing it with the back first into 
the anterior chamber, carriea it down nearly to the lower edge 
of the pupil ; then, by rotating it in his lingers through 90° 
roimd its own long axis, he brings the point on to the capsule 
of the lens, and withdraws the instrument towards one angle 
of the primary incision, cutting the capsule as ho goes. No 
pressure is required for this, nor can tlie student feel any 
resistance when he performs the operation on the dead eye. 
Indeed, if he use sufficient force to give sensation of resistance, 
he will, in all probability, dislocate the lens backwards into the 
vitreous. 

The blade is then turned, by reversing the rotation, into the 
first position, and the point ia carried a second time to the 
lower pupillary margin; here it ia again turned into contact 
with the capsule and drawn up to the other angle of the 
incision; hence, without further withdrawal, it is made to cut 
across the upper region of the capsule, joining the first incision 
at the other angle. In this way a triangular flap of capsule 
is isolated from the remainder. 

If the flap be obviously opaque, it may be seized in forceps 
and drawn away. 

Fffiirth Stage. — The Delivery of the Zirjw.— 'J'aking one of the 
curettes, the surgeon makes pressure on the lower margin of 
the cornea, backwards, towards the centre of the globe. By 
this the lens is rotated round its transverse diametei', and the 
upper edge comes forward and engages in the wound. 

]f the lens does not come forward, it usually means that the 
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opening in the capsule is not Bufficiently free ; the capsiiloWmy 
must then be repeated. The pressure should be kept up 
nnifornily in the direction stated until the lens is gripped in 
the wound. It Is sometimeii of much assistance to make 
counter-pressure just behind the posterior lip of the wound, to 
guide the lens into it. When the lens distends the wound, the 
direction of the pressure may be changed — from directly back- 
wards to backwards and upwards, and the surgeon may follow 
the lens up as it escapes ; as soon as the greatest diameter 
engages, he must be prepared to cease all pressure, or he may 
cause a loss of vitreous — an accident which has a serious 
bearing on the prognosis. As soon as the nucleus is delivered, 
it is well to remove the speculum, lest a squeezing of the 
orbicularis should express the vitreous. 

Sometimes the vitreous presents before the lens. This is 
specially the case when it is fluid. There is then fear that the 
lens will fail back into the vitreous and Lte the cause of cyclitis, 
Tresaure on tlie eye will only iiicreaae the flow. The veclis, or 
Bcoop, must be passed deeply into the vitreous behind the lens 
and brought forward. The forefinger of the left hand is placed 
en the lower part of the cornea, so that the lens is felt between 
it and the veetis, and then is drawn steadily out of the wound. 
The pressure of the left forefinger steadies the globe and makes 
the extraction easier. 

When the nucleus comes out, the soft cortical matter remains 
in the eye. This must be removed; it can usually be expelled 
by means of circular rubbing movements over the lower part 
of the cornea. The amount of force exercised varies with the 
skill of the sui^eon. The method cannot be explained in words, 
but can only be acquired by observation and practice. 

It must be remembered that the more complete the removal 
the better the result. Hard fragments of leus lying in the eye 
can hardly fail to set up inttainmation of the iris. 

On the other liaud, too long manipulation is bad ; the surgeon 
must know where to draw the line. 

Occasionally a bead of vitreous shows when the surgeon ia 
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expelling tlie cortex. All massayo slioiilil be stopped and the 
wound closed as soon as possible. 

Fifth Stage.— The Toilette of the IKo!(?i(/.— The expression of 
the lens will usually carry the pillars of the coloboma out of 
the wound, and these with or without the flap of the lens 
capsule remain prolapsed. The iris should be replaced with a 
repoaitor, and the capsule removed if visibly prolapsed. In 
every case, liuwever, as a routine, the surgeon must pass the 
repoaitor along betweeu the lips of the wound to replace any 
prolapse of capsule that may be present but invisible. If the 
surgeon has made a conjunctival flap he will replace it in 
. position before closing the lids, 

PRELIMINARY IhIDKCTOMV 

If the surgeon makes a preliminary iridectomy, lie will 
probably incise the globe with a keratome rather tliau a 
Graefo's knife. The wound made by the former coapts itself 
more regularly, and the healing is quicker, 

Inslnuiients. — Speculiun, fixation forceps, keratome, iris for- 
ceps, iris scissors and repositor. 

The operation may be considered in two parts. 

First Stage. — The Inciaioa of the Globe. — The surgeon will 
grasp the conjunctiva about 5 mm. above the vertical diameter 
of the cornea with the fixation forceps, and, taking the 
keratome in his right hand, he will place the point on the 
vertical diameter of the cornea just inside the sclero-comeal 
junction, so that the blade is at right angles to the point of 
contact. 

As soon as the point is engaged he carries the handle towards 
himself until the plane of the blade is parallel to the plane of 
the corneal insertion, and then, pushing the knife steadily in, 
makes an incision about 8 or 10 mm. long ; the point must pass 
in front of the iris all the way. If the incision be kept entirely 
corneal, there is usually no ditEculty in this. In withdrawing 
the knife the point must be kept away from the lens capsule, 
rather towards the cornea. 
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Second Stage. — Tlie excision of tlie iris is performed in the 
innoner just described under the headhig of combined extraction. 

The iris rarely needs reposition. 

After preliminary iridectomy, the extraction at the next 
aittiug requires to be performed as in the previous paragraphs, 
the second stage, that of iridectomy, being, ot course, omitted. 

Subconjunctival Exthaction 

A modification of extraction, not without importance, which 
has received a good deal of attention lately, especially on the 
Continent, is bu I ■conjunctival extraction. 

In this procedure, the lens is received first into a pouch of 
the siibconjunetival tissue, prepared by preliminary dissection, 
and is removed thence afterwards. The object of this is to 
place the wound in the globe in such a position that infection 
becomes almost an impossibility. There are several modes in 
which it is performed; iu the most common, the lena is 
received under a large conjunctival flap, cut during the primary 
incision, and differing from the usual conjunctival flap only in 
the fact that it is not separated at its upper limit. 

Tlie method which is chosen for description is that of 
■Czerraak (24) of Prague, and it has been selected because of 
its extreme divergence from the usual type. 

Czermak's Operation 

Instnimetiis. — Speculum, fixation forceps, strabismus scissors, 
tine scissors bent on the tlut, capsule forceps, two spatulte 
(one angled), and knife. 

Czermak is said to use a large knife, but it would aeem from 
the description that an irideais knife would answer the purpose. 

First Stage. — The surgeon makes a puncture into the anterior 
■chamber al the external end of the horizontal meridian of 
the cornea. 

Since the object is to make the whole incision subconjunctiTal, 
the knife should be thrust through the conjunctiva, beyond the 
limhuB, and carried under the conjunctiva to the sclero-comeal 



1 



CATARACT 



255 



junction, before penetration. The point i8 passed as far as the 
centre of the pupil, and here opens the lens capsule. It is 
then withdritwii. 

Second Stage — The surgeon then makes a long incision through 
the conjunctiva downwards from the point of puncture for 
about 15 mm., und, picking up the membrane on the inner 
side of the incision, he undermines it as far as the tangent of 
the inner end of the horizontal meridian of the cornen, passing 
a little beyond this line near the said meridian. This part of 
the operation must be done with great care, or the flap will 
be incised. 

Third Stage. — An as'^istant raises the 6ap of conjunctiva 
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■with forceps, and the surgeon introduces the posterior blade of 
the curved, blunt-pointed scissors into the anterior chamber 
througii the primary puncture. The anterior blade lies under 
the conjunctiva outside the cornea. By repeated cuts he 
divides the cornea round the margin, aubconjunctivally, as far 
as the internal end of the horizontal diameter, the visible 
incision lying in the sclerotic. 

Fo-iirih Stage. — If the capsule has been efficiently opened 
during the first stage, tlie surgeon proceeds at once to the 
removal of the lens. If tJie opening be insufficient, he opens 
the capsule with forceps. Tlien he makes pressure with one 
spatula over the upper part of the lens, and holds back the 
posterior lip of the wound with the other. The lens escapes 
int« the conjunctival pocket, whence it is easily removed. 
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Fifth Stage. — The conjuuctivul wound is closed by one or 
moro sutures. 

Removal of the Less in its Capsule 

Qradenigo's (25) Operation 

Ijisl fit me/Us. — Speculum, fixation forceps, liuear knife, 

zoDulotome, ring apoon. 

Mrst Stage. — The corneal incision must be Urge ; it must 
lie within the corneal tissue, since haimorrhage will interfere 
very seriously with the later delicate manipulations, and must 
allow the escape of the whole lens without strong pressure. 
The wound, therefore, must be peripheral, involving a half or 
even more of the cornea, and thus marking out a very large 
iiap, such as was made in the early daya of cataract extraction. 
Gradenigo recommends that the apex of the flap should not 
coincide with the vertical diameter of the cornea, but should 
be placed somewhat obliquely between the inaertioiia of the 
superior and external recti. 

He claims several advantages for this pwiition : that the flap 
is not easily everted by any movement of the patient, either 
at the time of operation or afterwards; that the speculum 
cannot be driven into the wound by any sudden rotation of 
the globe ; that the use of the knife and spoon ia facilitated, 
owing to the relation to the external orbital border; tliat there 
is less risk of escape of vitreous; and finally, that a prolapse of 
iris is specially easy to reduce under these conditions. During 
the healing, also, the lateral flap is better able to resist 
displacement. 

To encourage speedy healing, Gradenigo covers the surface 
of the cornea in tlie region uf the flap by a fold of conjunctiva. 

Second Stage. — The Zunidutomy. — This is the special feature 
of the operation; the surgeon introduces the special zouulotome 
a millimetre beyond the lower visible edge of the iris (the pupil 
being dilated with atropine), so as to be secure from tlie risk of 
wounding the lens, and turns it on to the zonule, holding the 
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inatrumeiit very lightly, and encountering no resistance from 
the fibres. If there should be any appreciable resistance felt, 
the surgeon must withdraw the zonulotome, and introduce it 
afresh. With great care he lacerates the inferior part of the 
zonule, and the lens may be seen to start forward and upwards. 
Then gradually he divides the rest of the zonule, as far as 



Thii-d Stage. — Then by very gentle pressure of the spoon, 
taking care not to rupture the hyaloid membrane, the surgeon 
expresses the lens. If the efforts are too powerful, the lens 
may turn a somersault, and come out of the wound, followed 
by a rush of vitreous. The lens usually comes out with its 
anterior surface presenting. 

When the lens has thus made exit almost completely from 
the wound, it favours its removal to make it rotate like a 
wheel, slowly, while the surgeon divides the remaining adhesions 
of the zonule. 

The escape of the lens allows the lips of the wound to fall 
into place. 
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AFTEU-CATARACT 



In a largo proportion of cases where cataract has been removed, 
there appears, early or late, a membranous opacity in the pupil, 
which interferes more or less with the visual result This 
membrane is called after-cataract, or, less properly, secondary 
cataract. The latter term should be, and generally is, reserved 
for those cases of true cataract which are secondary to other 
general or local disease. 

The pathology of this veil has been to some extent neglected; 
it has been assumed that it was made up largely of the lens 
capsule. Its true nature lias been examined by Wagenmann (1) 
microscopically, and more recently Bates has made experimental 
investigation of the source from whieli it is developed. 

Wagenmann rests his reports on the examination of two 
cases ; in the first, examined at a date two and a half years 
after the extraction, there had been a division of the capsule 
by the cystitome. Vision was finger counting. 

The capsule had rolled up behind the iria, which was adherent 
to it. Between the layers thus brouglit into contact new 
lens fibres had developed ; the posterior layer had pushed 
forward into the neighbourhood of the anterior. In the region 
of the coloboma there was to be seen, on the surface of the 
posterior capsule, layers of newly-formed capsule substance which 
seemed to cnme from the place where the two layers were in 
apposition. 

In the second case there had been avulsion of the capsule by 
Forster's forceps. In this case the coloboma looked clear, but 
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viflioii had gone down from 6/18 to counting fingers. The same 
appearances were found. It foliowe from these investigations 
that the anterior layer of the capsule, on account of or hy meanB 
of its lining cells, has tlie power of forming new lens fibres. 

The most recent work on the subject of after-cataract ia that 
of Ur W. H. Bates (2). 

This is an entirely experimental work, and refers only to the 
results obtained in rabbits, but it is probable tliat the pathology 
is to a large extent similar for man. In this paper Bates 
promises a separate contribution on the after- cataract in man, 
but this has not yet appeared. 

He has not been able to confirm the view expressed by 
Schweigger and Fuchs, that the after-cataract is due to thicken- 
ing of the capsule at some time after operation. He has never 
found it thickened in any of his experiments. The following ia 
a transcription of liia views, given practically in his own wonia, 
with the exception that, throughout, the expression "after- 
cataract " has been suljstituted for the words " secondary catar- 
act," which Bates uses to name the condition under discussion. 

When the anterior chamber is first opened, a clear fluid flows 
out, which is normal aqueous humour ; this does not clot. If, 
however, a few minutes later the wound be reopened — as, for 
example, to perform capsulotomy — more fluid escapes, and this 
clots spontaneously. Such a clot, when stained and examined 
by the microscope, shows the structure of fibrin. Each time 
the eye is reopened during the operation, the fluid escaping 
clots like blood, after standing for a short time. 

In eyes enucleated within a few days of the operation, fibrin 
was found in the pupillary area in every case. If the enuclea- 
tion were delayed for some weeks, there were present in addition 
to, but closely associated with, more or less fibrin, scattered con- 
nective tissue cells or, later, well-organised connective tissue. 

The posterior capsule was always thrown into folds, but in 
no case was it found opaque or thickened. The capsule was 
not necessary to the formation of after-cataract, because similar 
membranes formed in the pupillary area after the posterior 
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capsule waa incised and rolled up behind the iris, and also 
after the operation when the lens was removed in its capsule. 
The anterior capsule did not form part of the central pupillary 
membrane, but was usually found behind the iris. It follows, 
from this important series of observations, that, at least in 
the rabbit, the repeated evacuation of the anterior chamber 
during the operation of extraction of the lena is followed by 
the formation of fibrin in the anterior chamber and in the 
pupillary area, in and about which the connective tissue 
develops which forms the atter-cataract. The fibrin seems to 
act as a nidus for the development of the new connective 
tissue, the process of organising resembling that of the organ- 
isation of a thrombus. 

Bates has shown that the repeated evacuation of the anterior 
chamber alone, without further operation, is able to cause the 
formation of these membranes. 

The nature and mode of formation of the simple form ol 
after- cataract being thus settled, Bates sought te discover a 
means to avoid its development. He came to the conclusion that 
the chief desideratum was an operation which did not require 
frequent opening of the anterior chamber, and which secured 
speedy healing. Further, by filling the anterior chamber with 
normal saline after the operation, he avoided the replacement 
of the normal aqueous by the fibrin-holding fluid. 

In the rabbit he finds it a good plan to close the wound with 
sutures ; unfortunately this device seldom succeeds in man. 

When healing is not [effected without inflammation, the 
veil in the pupil is thicker and denser, and the iris often 
adheres closely to the whole surface. Such an after-cataract, 
following oTi severe iritis or irido-cycUtis, is usually spoken ol 
as "complicated." 

The mode of formation is essentially the same as that of the 
simple form, but the products of inflammation make up a 
larger and more resistant layer. At the same time the iria 
loses ft great part of its elasticity and contractility, as a result 
of the inflammation. The treatment of the two forms will 
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necessariiy vary on account of this ciifference in their con- 
stitution. 

The question of dealing with the after-cataracts is one of 
Bome difficulty, since there is the most diver^nt opinion about 
its advisability and efficacy. On the one hand there are 
surgeons Uke Gayeb and De Wecker, who say they contemplate 
the operation with more apprehension than any other ; on tha 
other are Knapp and many Enj^Hsh surgeons who perform a 
needling operation in at least 40 per cent, of all extractions. 
The writers think that the dangers and disadvantages have 
been over-atafced by the French authorities, and are accustomed 
to advise and perform a needling operation on thin veils of 
after-cataract, whenever vision falls, apparently from this cause, 
below 6/12. 

There are three chief risks in the procedure: first, that the 
handling may set up iritis, from disturbance of the iris and ciliary 
processes ; second, that the vitreous bo damaged by the ellbrts to 
divide the veil and become the sent of hyalilia ; and third, that 
it may prolapse and become adherent to the wound. The first 
can, to a large extent, be avoided by care, during the operation, 
to receive tha strain on a second needle; the second, by taking 
care that the needles do not penetrate far into the vitreous, 
which lies immediately behind the after-cataract, and therefore 
must be lacerated to some degree. There is a small risk of 
sepsis, but with ordinary precautions this is minimal. 

The third risk — that of adhesion ot the vitreous to the wound 
— is the most insidious danger of them all ; it may be guardeil 
against by taking care to retain the aqueous during operation, 
and after. This is best elFected by making the wound ver/ 
Email and valvular. The vitreous can hardly prolapse into a 
needle puncture so long as the aqueous is not lost. The risk, 
therefore, is always greater if the wound be sufficiently lai^ 
necessarily to allow escape ot the aqueous humour. When 
aqueous escapes, we may sometimes see a string of vitreous. 
follow it out of the wound and hang over the cornea. 

This intruding tag prevents immediate healing and olTers 
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road to the invading micro-organisms. There follows in Boma 
cases an infective hyalitis, leading to the formation of bands in 
the vitreous, by whose contraction the retina may be detached 
at a later date. In other cases there appear opacities in the 
vitreona which interfere with vision even more than the after- 
cataract. Lastly, the invading organismB may be pyogenic and 
lead to the total loss of the eye from panophthalmitis. 

The direct injury to the vitreona seema of small importance 
when compared with these secondary dangera. In many 
operations, especially in magnet operations for the removal of 
splinters, the vitreous must receive extensive laceration from 
the poles of Hirachberg's magnet, without appearing to resent 
it at all. Many surgeona have drawn attention to the extra- 
ordinary tolerance of the vitreous to aseptic injury under these 
eircumstancea. 

The modea of treating after-cataract are various, and differ 
with the nature of the membrane; thin, transparent veils can 
be dealt with by means of a single or, preferabjj', two cataract 
needles. Their edges should be sharp for about one-sixteenth 
of an inch at least ; it ia moat important that they should cut 
and not tear the membrane. 

Bowman was the first surgeon to recommend the use of two 
needles ; his paper in the xxxvi. vol. of the Transactions of the 
Medko-Chint^rgical Society (reprinted among his collected papers) 
gives fully the reasons for the employment. The bad results 
which oci'aaionaliy follow needling are due, for the moat part, 
to irritation of tlie iris and ciliary body from the tension 
neceaaarily put on them when one needle only is used to tear 
the connective tiaaue in the pupiL 

Bowman therefore advised the surgeon to introduce two 

needles from the opposite aides of the cornea, and to penetrate 

the " capsule " at the aame spot with both; it is then easy to 

cut a bole in a thin layer while the opposing needle takes the 

L Btrainoff the ciliary processes. In thiamamnuvrethemembrano 

I is cat rather than torn by the sharp edges of the needles, but, 

m lJI 
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insBmuch as no drag fulls on the ciliary proceBBea, thore ia 
little danger if the edges be not very sharp. If, on the other 
hand, the surgeon try to divide the membrane with a single 
needle, tension on the attachment of the suspensory Ugumeut 
is almost unavoidable. 

The amount of tension ia very slight in uncomplicated coses, 
when little time has elapsed since the extraction of the lena. 
Some very expert surgeons, among them Lang, attack all such 
cases within one month, using a single neeille. Tliey claim that 
at that time the capsule is softer and more elastic, and will roll 
away from the opening. All definite bands must be left alone. 

Lang selects a soft piece of the capsule and cuts it out from 
the aurrounding mass gently, by strokes of the needle to float 
it out of sight. In this way a clear pupil is left. 

Knapp (3), in the Tmnsactions of the American, Ophthalmo- 
lofjical Society for 1893, lays down certain rules tor the division 
of these after-cataracts ; chief among them is that the opening 
must be made by ciitlin*! and not by tearing. For this purpose 
Knapp has devised certain knife-needles having a cutting edge 
much longer than that of an ordinary cataract needle, and 
divides the capsule with these. 

Kuhnt, who adopts similar methods, has modified the needles 
by bending them like keratomes ; this necessitates two different 
putterns, cutting to the right and left, for use in the right and 
left bands. 

Stilling and some others use harpoon needles, having two 
sharp points and two cutting edges. 

After each needle has penetrated into the anterior chamber, 
the recurved point is made to perforate the after-cataract, and 
the membrane is divided by the two posterior cutting edges. 
In this way the pull is divided between the two needles. 

All these methods are but slight modifications ot Bowman's 
original plan, and if the surgeon sees that the edges of his 
needle cut for two milUmotrea from the point, Bowman's 
operation is as good as any other. It la, of course, important 
that as Httle as possible of the needle pass through the hyaloid 
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membrane ; if the needles perforate deeply they vrill cut up the 
vitreoua to a corresponding extent, and this leads to those 
accidents which have discredited the operation. 

The value of the harpoon needles and of Kuhnt's methods lies 
in the relatively superficial position of the cutting blades. 

But if the risk of vitreous injury is considerable with needles, 
it is more when a large incision is made in the globe and the 
after-cataract is avidsed with forceps, as is recommended by 
certain surgeons. The forceps must penetrate the vitreoua as 
deeply as the needles, and will do more harm ; the large incision 
in the globe favours prolapse and adhesion of the vitreous to 
the wound. Lastly, the tension on the iris and ciliary body is 
as great as in the needling operation, and probably greater. It 
has been suggested that this may be relieved by dividing the 
points of adhesion by means of a knife before e.xtraction of the 
after- cataract, but it would lie as simple, and no more dangerous, 
to divide the centre of the menibrane. 

For the reasons wliich have been discussed above we are 
inclined to difl'er from those very distingiushed sui^ons who 
use one needle only ; when the membrane ia tense and thin, the 
sharp cutting edge of a proper needle is an admirable instru- 
ment for its division. There is, however, some risk of damage 
to the ciliary processes, which can, we think, be avoided by the 
use of two needles, 

Stil! more do we dissent from the views of those authorities 
who would abandon needling operations altogether (including 
under this term division by Kuhnt's or other knives) and advise 
avulsion after a large opening of the globe. 

The date of these secondary operations is not without real 
importance from two points of view: tlie risk of exciting in- 
flammation is greater it a second operation follow, at a short 
interval, a primary extraction, wliich has occasioned excessive 
reaction. When the first operation has been accompanied by 
little or no congestion of the eye, it is probably not dangerous 
to undertake the secondary operation within three weeks, as 
Knapp does, while the after-cataract is still incompletely or- 
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ganised and the adhesions between it and any part of the uveal 
tract, if present, are feeble. But to perform any operation, no 
matter how slight, on an eye which has i-eeently auflered from 
active iritis or cyclitis, is to court the recurrence of the inflamma- 
tion in a form and degree which our art may he unable to check. 
On this account, therefore, delay is advisable in many cases. 

Further, the spongy masses which are often seen soon after 
extraction, filling the pupil, arc less easy to deal with than a 
thin, well-defined membrane, and though they have no firm 
connection with the iris (and, in part at least because of this), 
they cannot be removed readily from the central zone of tho 
pupil ; they fioat back when diviiled, and disconcert repeatedly 
the surgeon's beat endea^-ours. 

When an after-cataract is left untouched for some montha, it 
gradually, in most cases, is converted into a thin, tense, moi-e or 
less homogeneous elastic membrane, and if a hole be cub in the 
centre of this, it remains patent, in part because of its inherent 
elasticity, in part because of the entrance of vitreous into the 
aperture. 

Complicated after-cataracts, in which the iria forms part, are 
more diSicult of treatment. Practically there are two main 
methods— iridotomy and iridectomy. When the iris retains it& 
muscular tissue but little impaired, backed by a dense inflam- 
matory membrane, a simple incision made with a narrow knife 
through all will often allow retraction of the iria surrounding- 
the wound and formation of a clear pupil. It is better to put 
such an incision at right angles to the direction of the muscular 
fibres, since the retraction will be greater, and consequently 
there will be less chance of the new pupil becoming blocked, 

Wlien the iris is drawn up to tlie incision in the cornea, and 
the tissues of the iria are atrophic, it is of little use to make a 
simple incision, since it would be certainly closed with in- 
flammatory exuilation and blood clot. It is then a useful 
procedure to make an incision in the globe and divide the 
membrane with narrow scisaora, either by a single cut or by 
divei^eub incisions, enclosing a triangular area of the iris 
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apex upward ; this can be dapressed into the vitreous, leaving a 
gap which is not likely to be filled, up by slight ioilanmjatory 
exudation. In other cases a similar area may be excised. 

It is of the greatest importance in all these operations on 
complicated after-cataract that there should be little or no 
reaction following. As long an interval as possible must there- 
fore elapse between the two undertakings. 

Simple Afteb-Catabact. Opekation with a 
Single Keesle 

We have already said that some surgeons use one needle 
only; Cross of Bristol (4) states that he prefers this method 
wherever possible. He employs a needle with an exceptionally 
long cutting edge. If the membrane be thin and tense, he 
perforates it with the needle in the thinnest point near the 
centre of the pupil, and cuts across the line of apparent tension. 
He thinks that the operation will succeed in the majority of 
instances, but if the membrane moves with the needlo without 
division, he at once introduces a second and completes the 
division after the manner of Bowniau. 

Lang, as we have said, uses one needle only. He picks out, 
very gently, a soft area by repeated strokes, and slides it away 
to leave a clear opening. 

Bowman's (5) Operation for Simple After- Cataract 

Iiistnivuiils. — A fixius tamp, speculum, fixation forceps, 

two needles. 

Aa a preliminary step the surgeon examines the condition 
and nature of the after-cataract, illuminating its surface as well 
as possible by means ot the focus lamp. Those membranes 
which are thinnest are most readily dealt with; if the surface 
is irregular and flocculeut, indicating a spongy condition of the 
mass filling the pupil, success is less sure, and it may he well to 
postpone the operation until the tissue has consolidated, unless 
there is any urgent reason for immediate operation. The 
surgeon will notice the position of any specially dense bands. 
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and will place his needles in Buch a position as will give him 
the beat chance of dealing with them satisfactorily, 

Firsi Staife, — The surgeon takes one of the needlea, and, 
fixing the eye if necessary, makes the needle penetrate the 
tiaauea just outside the cornea, opposite one end of the trans- 
verse diameter. The blade of the needle is parallel to the plane 
of the iria. (If any bands demand it, the needle will be entered 
at one extremity of the meridian at right angles to the bands.) 
The second needle is made to penetrate the tissues opposite the 
other end of the transverse meridian, and, like the first, lies with 
its blade parallel to the plane of the iris. The points are 
carried on until they reich the middle of the papillary zone. 

Second Stage. — Both needles are then plunged through one 
opening in the " capsule," no tissue intervening between them. 
Their cutting edges are then turned towards the tissues to be 
divided, and their bandies are brought towards parallelism 
with the optical axis. In this movement the membrane in the 
pupil will be divided by the two needles and a long slit made. 
which, by the contractility of t!ie membrane, will become ovoid. 
It the surgeon judges it insufficient, he will pass the needles 
again to the centre of the pupil, and make a second slit at right 
angles to the first. 

Third Stage.— The needles are then rotated so that they are 
again in the plane in which they were introduced, and are 
withdrawn. 

Since the shaft fits closely the wound made by the cutting 
edge in tho cornea, there is no loss of aqueous during the whole 
manipulation ; the wound must not be enlarged in withdrawal ; 
nnlesB the needle during exit is in the same iMsition as during 
entrance, the wound is made L- or T-shaped. This is a most 
unfortunate proceeding, since it allows the leaking of aqueouB 
for some time and the consequent formation of a new membrane. 

Galezowski (6) recommends the use of sickle-shaped needles, 
and advises the following method. He passes one needle through 
the selero-corneal junction, and with it depresses the membrane 
towards the vitreous, and makes it tense. The second needla 
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he introduces througli the limbua at the opposite end of the 
same diameter, and turning the cutting edge forward, paseea it 
through the membrane and divides this from behind forwards. 

StilMng's (7) Operation 

Stilling and some others habitually use "harpoon" needles. 

Two such harpoons are used. 

The surgeon drives them through the sclero-eorneal junction 
on the flat, and then turns the reversed point, which ia also 
sharp, on to the surface of the membrane to be divided. The 
points of both perforate the after-cataract near the centre of 
the pupil, and the curved posterior cutting edges divide th» 
membrane for a greater or less extent. This damages the 
subjacent vitreous very little, and opens the capsule efficiently. 
There are some disadvantages, however : first, that only one in- 
cision can be made in the after-cataract for each introduction 
of the hai'poons; second, that the withdrawal of the needles ia 
difficult, since the reversed point catches up in the tiasuea of 
the cornea, and that, since the shaft of the needle cannot 
occlude the opening made by the lance-head, the aqueous leaks 
out during the whole procedure: this is, as we have seen, a. 
very serious disadvantage to any operation. 

Kuhnt's Methods (S) 

Kuhnt claims for his special knife-needles that they allow 
greater scope for choice of position. Bowman's needles can be 
manipulated conveniently only at the extremities of the hori- 
zontal meridian, and therefore the chief incision will be hori- 
zontal. Kuhnt's knives can be introduced at any part of the 
circumference ; in order that the risk of sepsis may be reduced 
as much as possible, he passes them for a considerable distance 
under the conjunctiva before piercing the sclero -cornea. 

One knife may be used alone, or under certain circumstances 
it may be advisable to use two. 

When the membrane ia thin and tense, well supported by a. 
normal vitreous, Kuhnt recommends the use of one knife. 
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Mkthod with One Kkife 

The knife is introduced in the transverse diameter of the eye, 
about 3 mm. away from tlie Bclero-corneal junction, through the 
conjunctiva, and travels under this to perforate the sclero-cornea 
at the outer angle of the anterior chamber. Its point 13 carried 
onward until it reaches the vertical diameter of the pupil, 
the point being above or l>e]ow the centre and the edge turned 
towards the centre. The point is then thrust through the 
after-cataract, and is moved in the segment of a circle, the 
point of entrance of the knife being the centre. In tlija way 
the membrane ia divided by au almost vertical incision. 

It is impossible for the knife to enter deeply iuto the vitreous, 
and this tiiiBUe, therefore, cannot be much injured. 

Method with Two Knives 

When the after-cataract is spongy, Kuhnt recommends that 
the surgeon should use two knives, one cutting to the right and 
■one to the left. With these he makes two almost parallel in- 
cisions, and divides the intervening band by means of the two 
blades, which are made to cut towards eapli other, like scissors. 

This second method would seem to involve the deeper dam^e 
to the vitreous which the first avoids. 

Again, if the membrane seem unusually resistant, or if it be 
desired to avoid all drag on the ciliary processes, the two knives 
may be entered through a single opening in the after-cataract, and 
this divided by the two cutting away from the common centre. 

Gama Pinto's Operation (9) 

In the endeavour to avoid prolapse and adhesionB of the 
vitreous, Gama Pinto recommended the operation which he 
called posterior discission. 

The instrument which he uses for this purpose is a linear 
knife. Drawing the conjunctiva over a little to the cornea from 
the outer side, he thrusta the knife through the sclerotic about 
-€ or 8 mm. from the eclero-comeal junction ; he at first directa 
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the point back towards the centre of the globe, but after it has 
entered, be cbatiges the direction of the handle (and, therefore, 
of the point) and brings the latter gradually forwards so as to 
transfix the nfter-cataract near the pupil margin of the same 
side from behind forwards; he then pushes the point onwards 
across the anterior surface ot the membrane to the opposite side 
of the pupil, and divides the membrane by cutting from before 
backwards. He then withdraws the knife, making the point 
follow the same eonrse aa during ita entrance. 

When the hold of the conjunctiva is relaxed, the wound in 
tlie sclerotic is covered in, and even if any prolapse of vitreous 
take place, it is practically impossible for it to be infected. 

It wotdd seem, however, that the vitreons would receive more 
damage from the knife than in many other melhods. 

Divisios OF THE Aftkb-Catakact with Scissoks 

De Weeker (10) is the chief authority for this procedure, 
wliich is often most valuable, but is rather to be preferred, as 
it seems to us, in complicated and thick simple forms of after- 
cataract. 

Listruvienis. — Speculum, fixation forceps, keratome, or iridesis 
knife, spring scissors having one sharp-pointed blade. 

First Stage. — The surgeon makes a small incision 6 mm. long 
through the cornea with the keratome. 

SKOnd Stage. — Then introducing the scissors closed, with the 
sharp point back, he allows them to open slightly, and piei-ces 
the membrane with the sharp blade near the adjacent edge of 
the pupil ; he then pushes the scissors on until the points reach 
almost to tlie opposite side of the pupil ; they then enclose 
between their blades a large piece ot the capsule, and on 
closure this is divided. 

The disadvantage of this procednre is that it necessitates a 
considerable opening of the eye, and interference with the 
vitreous, which may prolapse. 

The disadvantages are ratfier less when the scissors used are 
those of Lindo Fei^uson (11). They are closed at rest, and have 
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both edges of each blade aharp. A very email incision is made ; 
the scissors are passed through this eloseil, and thruugli the 
after-cataract, which they divide on opening. Even this form 
of instrument allows the aqueous to escape during its introduc- 
tion ; it has heen suggested to make the scissors so sharp that 
they would make the corneal incision by means of their points, 
and thus dispense with the keratome ; it was thought that in 
this way the aqueous would be retained until the scisaors had 
finished their work and were withdrawn, but it has not been 
found practicable to construct an instrument o£ this nature. 

Brudenell Carter has invented a pair of scissors, known by 
his name, which are more easy to use than those of de Wecker 
in this operation. They oj>en and shut in the plane of the handle, 
and not as de Wecker'a pattern in a plane at right angles to this. 

In using the former it is possible and natural to have the 
handle vertical, but if the latter are used, the handle must lie 
horizontally, and it is almost necessary to have a right and left 
pair, having the different blades sharp-pointed for use on tha 
two eyes. 

Prouffs Operation 

It was to avoid the damage to the vitreous that Prouff pro- 
posed the method which is known by his name. 

Instruments. — Speculum, fixation forceps, keratome, cyatitome. 

First .SSage. — The surgeon makes with the keratome an in- 
cision about 6 or 8 mm. long in the upper part of the aclero- 
conieal junction. 

Second Stage. — Then introducing the cyatitome, he divides the 
after -cataract from below upwardi 

This avoids any deep wounding of the vitreous, but the largo 
opening in the globe invites prolapse of this tissue. The opera- 
tion is rarely performed in this country. 



Fanas' Operation 

Panas (12) recommends the extraction or avulaion of the 
after-cataract. He points out that for this operation it ia 
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necessary to wait for a considerable number of months before 
the parts will suffer it without excessive reaction. 

Before the operation he Bxamines the membrane very care- 
fully to find the presence or absence of adhesions between the 
membrane and the iria. If they are strong, he divides them as 
a preliminary measure by means of a narrow curved knife. If 
there are none or only very weak adhesions he proceeds to the 
operation proper. 

InstrumeiUs. — Speculum, fixation forceps, keratoma, special 
capsule forceps, scissors, 

First Stage. — He makes an incision 8 or 10 mm. long, in the 
upper corneal margin, and withdraws the knife carefully to 
retain the aqueous as long as possible. 

Second Stage. — Taking the special forceps, with the sharp 
blade backwards, he posses them down into the anterior 
chamber, perforates the after-cataract with the sharp blade, and 
passes further down to the lowest part of the chamber. Then 
he closes tiio forceps, grasping the tisBue between them, and witli- 
tlraws. The traction is first vertical, and then followed by slight 
lateral movements. This breaks down small adhesions, and the 
membrane sometimes comes out whole, but often is held by a 
sort of pedicle to the upper part of the coloboma, and this 
pedicle is specially strong when the capsule is adherent to the 
original wound. 

Then the surgeon, having drawn as much as possible out of 
the eye, cuts it off with scissors and reduces the prolapse. 

It is sometimes possible to take hold of the membrane and 
draw it out of the eye with a Tyrrell's hook instead of forceps. 
This minimises the disturbance of the vitreous. 



Complicated Aftkr-Catakact 
The commonest form of complicated after -cataract is that 
found when there has been moderately severe iritis. The pupil 
is contracted, filled by a dense opaque mass of organised tissue, 
which extends behind it, and to which it is adherent. The iris 
has usually undergone some atrophy, but the fibres are still to 
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Bome extent contractile. The blotked pupil occupies more or 
less its norma! position, 

The surgeon will then generally undertake ita division eitlier 
by means of scissors, iis in de Wecker's procedure, recently 
described, or by means of a knife. The latter usually gives the 
prettier opening and is attended by less risk of loss of vitreous. 

The division by the scisaorB is preferred by many surgeoOB, 
since it is difficult to extend the incision with the knife to the 
same length without doing great damage to the vitreous. 
Further, if the iris muscle is more atrophic than had been 
expected, and the gap refuses to dilate, a Becond incision can be 
made with the scissors easily, but can hardly be made with the 
knife. 

The use of the knife, then, should bo limited to the less severe 



Division with a Knife 

We may use either a narrow von Graefe's knife or the slightlj 
curved narrow knife designed by Hartridge. 

This should be plunged through the cornea near the margin, 
and the point carried across the anterior chamber to the opposite 
side of the proposed pupil. It is usually l>etter to cut across'tb© 
fibres of the iris. The point then is thrust through the after- 
cataract, and the membrane divided as far aa possibttf by a 
single cut. Care must be taken not to enlarge ths^ificision in 
the cornea, which should be made rather valvular and not direct, 
BO as to retain the aqueous humour during the division of the 
membrane, and, if possible, after tiie withdrawal of the knife. 
To this end it is useful to have a knife with a short blade and a 
round stem winch fits accurately the incision made by the blade. 

When the new pupil remains patent, nothing can be more 
satisfactory than the result of tiiis operation. Unfortunately 
the wound is often filled immediately with blood clot, which 
organises and forms a new after-cataract ; the inBtillation of 
adrenalin before the division will sometimes prevent this 
mishap. 
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Division with Scissors 

The use of scissors has the advuDt^e of allowing tlie sui^on 
tu alter the plan of his procedure to some extent, with the 
discovery of unforeseen conditions. 

If the iris tissues be seen to be atrophic, some part of the iris 
must be removed from the pupil area. 

There are several modes of performing tliia : in one, which 
may be called a modification of de Wecker's operation, the 
cornea is incised for about 6 or 8 mm. with a keratome, and 
into this incision the scisaore are passed. The sharp blade 
pierces the membrane, and two incisions are made united above 
and diverging as they pass towards the lower part of the iria. 

The intervening triangle ot iris falls back or is pressed back 
into the vitreous, leaving a clear pupil, 

Kuhnt'a (S) Operation 

Kulint has described a form of operation for thia condition 
which differs a little from that employed by most surgeons. 
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1. — KuhQt'B operation. Tbo left-hand figiirB shows tha course of the 
knife : t)ie riglit-hand Hgure, ihe incisions with sctssorB. 

Instruments. — Speculum, fixation forceps. linear knife, iria 
forceps, spring scissors. 

First Stage.- — ^The surgeon takes the knife and plunges it 
through the cornea and underlying membrane at a point about 
midway between the horizontal diameter and the inferior end 
of the vertical diameter of the cornea, and well inside clear 



276 A TEXT-BOOK OF OPHTHALMIC OPERATIONS 

cornea. As soon ub the point hee perforated the after-cataract, 
he ainks the handle into the plane of the corneal limbus, and 
pushes the blade onward behind the mass, until he judges the 
point to have reached the position of the counter -puncture ; by 
sinking the handle a little the point is then brought into 
contact with the posterior surface of the membrane, and 
driven through this and the cornea, emerging just within the 
corneal limbus. The incision is now completed, forming a flap 
of cornea. 

Seamd Star/e. — The surgeon then seizes the after-caturact in 
the iris forceps, and draws it downwards, putting it a little on 
the stretch. Finally, by two incisions with the scissors, he 
frees a large piece of the after-cataract, which he draws out of 
the eye. 

Kuhnt has combined this operation with the preparation of a 
lai^e conjunctival Hap which he stitches over the lower half of 
the cornea, after the main procedure is finished. In this way 
he protects hia wound against the invasion of micro-organisms, 

CONOENITAL DISLOCATION Of THE LkNS 

This is the only condition of the lens, apart from cataract, 
which often requires treatment. It is associated with great 
disturbance of vision ; the lens, being freed from its suspensory 
ligament, takes the shape of rest, i.e. becomes convex on its 
anterior surface, and gives rise to considerable myopia. When 
the lens remains in the pupillary area, correction of the defect 
is easy, by means of a concave lens, though all accommodation 
is lost with the absence of the tension of the zonule. On the 
other hand, if the lens be entirely absent from the pupil, the 
eye h«comes practically aphakic, and vision ia good with a high 
convex lens. 

So long as all or almost all the pupil ia either occupied by 
the lens or entirely free from it, viaion will probably be good, 
so long as the required correction ia worn ; but when the lens 
(xicupies about half the pupil, and this is the usual case, vision 
is very imperfect, because of the very irregular refraction, and 
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one may see the vision improved by eitber a high concave or 
high convex glass to about 6/60 without possibility ot furthec 
improvement. 

It is dear that the patient would be much benefited if the 
lena were either permaueutly fixed, filling the pupil, or 
completely i-emoved therefrom, The former haa not been 
attempted as fau as we are aware, and the latter plan is 
not so simple as it seems at first sight. 

From the difficulty of removal, many surgeons do not attempt 
it, but eonfiue their endeavours to making an iridectomy or 
iridotomy so as to enlarge the aphakic part of the pupil. 

Ebmoval of the Transpabent Lens in Myopia 

The removal of the transparent lens to reduce the refracting 
power of the eye has been employed in high myopia. The 
operation is performed as though the lens were opaque. 

The aphakic eye has a focal length of about 31 mm., 
corresponding to a myopia ot about 25*0 1>. Practically 
myopes of from 17 to 27 D. are suitable for the operation. 
There follows in a considerable proportion of cases detach- 
ment of the retina, and it is doubtful whether the operation is 
often justifiable. In no case, we think, should both eyes 
operated on. 
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CHAl'TEK IX 



THE OPERATIVE TREATMENT OF GLADCOMA 



The operative history of glaucoma begins in the fourth (let 
of the last century, wlien the abnormal hardness of the eye in 
that disease first attracted tlie attention of ophthulmic surgeoii^l 
As soon as the essential connection between the increase of ttv 
intra-ocular tension and the other symptoms of the disease wai 
acknowledged, attempts were made to remedy the morbid stsU 
by punctnring the globe and allowing some of the contents 1 
escape; this little operation was performed either beliind or i 
front of the iria. 

It was soon found, however, that the relief so gained wa( 
temporary only, and until von Graefe (1) showed the : 
results of iridectomy, the suflerers were condemned to slow i 
speedy blindness. Since the publication of von Graefe'a papt 
in 1858, on the subject of iridectomy, this operation haa I 
the chief means of treating glaucoma, and tliuugh in reconl 
years removal of the sympathetic ganglia has lieen acclaimflj 
by some surgeons as an equally efficient procedure, ite valiM 
has not been universally acknowledged, and few, if any, vm 
recommend that we should proceed immediately to this latt 
operation before performing an iridectomy. 

Von Graefe made his great iliscovery empirically ; 
knowledge of the pathology of glaucoma lagged behind I 
power of treating it. The master's recommendations as to t 
exact mode of operating are now as true as when he first ( 
them, but the explanation of their efficiency is even yet to Boq| 
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extent to seek, though many Bui^eons have investigated the 
disease from many points of view. The tinal clue ia still 

wanting, and till this is found each surgeon's practice will be 
more or less biassed by divergent theory. Some points, how- 
ever, are generally accepted. 

It is generally agreed that glaucoma is a matter of hydraulic 
pressure ; but whether the excess of intra-ocular tension is due 
to increased inflow or to diminished outflow is a question 
upon which ophlhalmologists are not yet in accord. It can 
readily be seen that there would be two chief solutions of the 
riddle — one woidd make the disease purely mechanical, follow- 
ing necessarily some anatomical peculiarity of the individual, 
t.g. micro-ophthaluiofl ; the other looks for some nervous dis- 
turbance which actively sets up the vascular conditions leading 
to the rise of pressure, 

To make either clear, it is lirst necessary to discuss the lymph 
circulation within the eye, and this is a little intricate. 

There seems little doubt, from the experiments of Deutsch- 
mann (2), that the fluid which circulates in the vitreous is 
practically all derived from the ciliary body, which acts as a 
secreting gland, pouring its fluid out through the pars ciliaris 
retinae and the hyaloid membrane into the vitreous body. It 
has been indeed supposed that the choroid had some little part 
in this process, but it seems theoretically very unlikely that the 
fluid should have to pass through the delicate nervous elements 
of the retina on its way to the vitreous humour, and, further, 
there is no anatomical evidence that any part of the lymph 
■ takes this path. Poured out at the ciliary body, the lymph 
percolates the vitreous humour and then filters through the 
hyaloid membrane and the suspensory ligament of the lens, into 
the aqueous chamber, through the pupil to the iritic angle of 
the anterior chamber, finally making its escape from the globe 
liy passing into the canal of Schlemm through the spaces of 
Fontana, and thus into the anterior ciliory veins. 

There is some little doubt as to the precise nature of the 
canal of Schlemm ; some regard it as a vein, others, ^ain, as a 
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lymph chanuel ; whichever of these views is correct, there can 
be no hesitation in asserting that here there is a direct 
communication between the venous and lymphatic vessels. 

No other path of outtiow has been demonstrated ; some 
communication betwoen the spaces of the optic nerve sheath 
and the interior of the eye has been shown to exist, but the 
flow of lymph is from the nerve to the eye. and never, as it 
seems, in the reverse direction. It is easy, then, to see that if 
the anterior path of outflow be obstructed in any way, the 
inflow remaining the same, the intra-ocular pressure must rise ; 
on the other hand, if the rate of inflow increases, the channels 
of outflow may become relatively insuPlieient, and again the 
patient will suffer a rise of tension. 

These, then, are the two chief theories of glaucoma — the first 
refers all cases to mechanical obstruction ; the second demands 
some nervous mechanism to account for the increase of secretion. 

Priestley Smith (3) has made a number of researches into the 
pathology of glaucoma which are now classic. His experiments 
showed, as we have already said, first that almost, if not all, the 
fluid flowing out of the eye escapes through the spaces of 
Fontana at the iritic angle (wliicli has lience been called the 
filtration angle). Further experiments showed, that if the 
pressure in the vitreous was raised above normal, without 
raising that of the aqueous at the same time, the flow of fluid 
from the eye was much reduced. When eyes in this state were 
examioefl anatomically, there was revealed a change in the 
position of the lens, the ciliary processes, and the iris. All 
these structures are pushed forward until the pressure in the 
vitreous is balanced by the tension of the zonula, and the base 
of the iris comes into closer relation with the back of the cornea. 
The spaces of Fontana are thus blocked by the coaptation of the 
cornea and iris ; little fluid or none can escape from the eye ; 
and since the entrance of fluid is not stopped, the intra-ooular 
tension rises until all entrance of fluid is prevented. 

There can be no reasonable doubt that obstruction of the 
filtration angle by the base of the iris is the real and efficient 
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mechaniam by means of which the quoi-didiis tenaiou of acute 
glaucoma is produced and maintained ; but so far there is no 
indication of the cause of the primary rise in the vitreous, and 
the hypothesis ia therefore incomplete. It is with regard to 
this primary rise, in tact, that the various theories diverge. 

One party sees the cause of the primary rise in mechanical 
retention, either from a want of apace between the lens and 
the ciliary processes (Priestley Smith) (3), from a change in 
the condition of the ligament of the lens (Hern) (4), or in an 
alteration of the chemical constitution of the ocular fluids 
(Uribe y Troneoso) (5). 

Others, lieaded by da Wecker, see the cause in a hyper- 
secretion of Huid. De Wecker's theory would make all depend 
on the condition of the sympathetic nervous system. 

All these views are supported by evidence : Priestley Smith 
has shown that tlie lens gi-ows throughout life by the addition 
of fibres to its external surface, just within the capsule, and, 
therefore, the space between the lens and the ciliary processes 
decreases as life goes on; the risk of glaucoma increasee also 
with each decade passed ; again, he has shown that the lens is 
the part of the eye which varies least in size, therefore the 
circumleutal space is smaller in the smaller eye ; it is precisely 
in these eyes, micro-ophthalmic or possessing small cornea;, in 
which glaucoma is seen most frequently. Tlie size of the 
cornea is a factor of very probable importance in judging of 
the danger of an attack of glaucoma in any given eye. 

Hern's views receive support from the clinical fact that, if 
an iridectomy have failed, an incision through the ligament of 
the lens will not infrequently be foUoweil by relief of the 
high tension. 

Troncoao'a views are the most recent pronouncement on the 
subject: he has examined the aqueous humour in eaaes of 
glaucoma, aud has found an excess of albuminous material 
therein. It is clear that an albuminous fluid would escape 
with difficulty from the anterior chamber, and there is little 
doubt that this is the solution of the rise in tension which 
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often accompanies iritis, but in these cases t!ie anterior chamber 
is usually deep and there is no evidence that the spaces of the 
normal zonule are the seat of the lilockt^e. There is also one 
other point : Troncoao seems to have taken his Huid from cases i 
of declared glaucoma; it is only to he expected that the fluid 
in this case would be more albuminous than normal, just as the 
Huid in the sac of a strangulated hernia contains an excessive 
quantity of albumen and other proteids. 

The nervous theory of glaucoma has also both clinical and i 
experimental evidence in its support : there is, in the first place, 
no doubt that a nervous shock can bring on an attack of I 
glaucoma in an eye predisposed to the diseaue ; it is possible, ] 
however, that tliis is due directly to the dilatation of the pupil I 
which commonly accompanies mental disturbance. The experi- 
mental evidence is more convincing; it has been observed that 
monkeys and rabbits, in whom the cervical sympathetic has 
been cut, show drooping of the upper eyelid, contraction of the 
pupil, and diminution of intra-oculiir tension on the side of the 
division. It seems possible, at least, that in glaucoma the 
nerve impulses leading to dilatation of the pupil and of the 
vessels are more active than usual ; under these circuuislancea 
division of the nerve path will prevent the How of impulses 
and stop the disease. 

Of chronic glaucoma the patholc^ is even less clear. There 
is no doubt that in the majority of cases there is some blocking | 
ol the anterior excretory channels — it would, proliably, be i 
possible in every case of chronic glaucoma to bring on au acute I 
attack by dilating the pupil, and thus throwing the folded and I 
thickened iris rather nearer to the coruea — but the blocking J 
is nut complete. In old-standing cases the base of the iris is J 
often found abnormally adherent to the back of the cornea. I 
Tliis discovery is due to the researches of Knies, and the I 
condition is often called after him, by the name of Knies'sl 
agglutination (soudure Je Knies). Sometimes there may bofl 
no perceptible increase of the intra-ocular tension, though than 
other signs of glaucoma are all present. fl 
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A large number of different procedures have been suggested 
from time to time for the relief of glaucoma. 
They may be divided into several groups. 
Ojierations on lite Anterior Half of the Eye. — 

Sclerotomy, iridectomy and corneal puncture, 

Iridodialysis (de Weckei). 

Hancock's operation. 

De Vincentiis' operation. 

Querenghi's operation. 

Heine's operation. 

l*uncture with the gal vane -cautery (in hiemorrhagic 

glaucoma). 
Hern's operation. 
Operation on tlie Posterior Half of l/i>i Eye. — 

Posterior sclerotomy. 
Operations on lite Sympathetic Si/slem of .\'ei-ves. — 
Excision of the superior cervical ganglion. 
Avulsion of the ciliary ganglion. 
The theoretical pathogeny of glaucoma necessarily influences 
the mind of the ophthalmic surgeon in the choice of operation. 
If he considers that diminished excretion of fluid is the chief 
<iause of the rise of tension, he will naturally adopt some 
procedure which will, in his opinion, be most effectual in 
increasing the possibility of outflow ; it, on the contrary, he is 
convinced that glaucoma iseasentiollythe result of hypersecretion, 
he will endeavour tu reduce the hypertemia which he supposes 
to be the base of all the phenomena of the disease. It is from 
such a theory as to tlie origin of glaucoma that we have the 
operations on the sympathetic system. 

The form of glaucoma, also, will havn great inlhience on the 
form of operation ailopled; in acute primary glaucoma there 
would almost certainly be chosen, as a first measure, an 
iridectomy of the typical kind, preceded immediately, according 
to the practice of Priestley Smith and some others, by a posterior 
sclerotomy. 

In chronic glaucoma, also, most surgeons woidd perform, as a 
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first measure, a classical iridectomy, but a large minority would 
adopt some other form ol treatment. Secondary glaucoma 
requires treatment, therapeutical or operative, euiteJ to each 
particular cauae; finally, in absolute glaucoma, a number of 
procedures may be adopted, either to relieve pain or to save a 
blind but not unsightly eye. 

Iridectomy is, however, by general consent the moat efficient 
means at our disposal of reducing or preventing a rise in tension, 
and must take tirst place. 



It is somewhat unfortunate that the one term, iridectomy, 
should be used to cover several procedures essentially diHerent 
in their aim and method of performance, and only alike in the 
removal of some part of the iris; but it is hardly possible at 
this date, even were it desirable, to complicate the nomenclature 
by introducing special names for the several forms of iridectomy. 
It is true that the term " iridec tome dialysis " has been proposed 
for the operation which is usually adopted in the treatment of 
glaucoma, but the length of the name is a sufficient bar to its 
adoption. We must always have before our mind, however, 
that the objects of removal of parts of the iris are not always 
the same ; the procedure will vary in form with the effect to be 
gained. The reader will have seen that the object of iridectomy 
in the operation of cataract extraction was twofold — to remove 
that part which was most likely to prolapse, and, at the same 
time, to facilitate the escape of the lens. Both these aims 
were gained by excising the pupillary margin ; the attached 
base was not concerned in these aH'airs, and, indeed, was of some 
importance if left in the eye, since it helped to retain the capsule 
after division. When, on the other hand, we are called upon to 
treat glaucoma, it is the base of the iris which must attract our 
attention; the base blocks the filtration angle and must be 
removed. If the surgeon perform an iridectomy such as is most 
useful in cataract extraction, be will leave the most important 

rt of the iris behind in the eye. Unless the incision of the 
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globe bo very peripheral, and enter the anterior chamber at the 
filtration angle, the whole depth of the iris cannot be got away. 
The membrane tears away agaicBt the sharp edge of the wound, 
and a glance at tig. 102 will show that, after an iridectomy, 
performed aB in cataract extraction, about 1'5 mm. of the iris 
will be left connected with the ciliary body. In glaucoma the 
pupillary border of the iris is harmless, and if it be feasible to 
leave it while removing the baae, it is as well left. 

It is interesting iu this connection to call to mind the words 
in which von Graefe described the form of operation he advised ; 




Flu, 102. — Comparison of po! 



and glau 



he says (in the translation iaaued by the New Sydenham 
Society): "The incisions must be situated as excentrically as 
possible, 80 that the external wound may enter the sclerotic 
about half a hne from the cornea, and the internal one just at the 
junction of the two. It is possible, in this way, to remove the 
iris aa far as its ciliary attachment, and this seems necessary 
for success; at all events it renders it more certain, . . , The 
excised piece must be as large as possible. . . . The aqueous 
humour muBt be very cautiously evacuated, because a too 
sudden relaxation of pressure (in the present affection) may 
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cause extensive hiemorrliage into t\\e iuternnl membrau^ and 
cavities of the eye." 

These rules of procedure require little or no modification 
now ; it may, perhaps, he objected that we do not remove as 
large a piece as possible, but it must be remembered that von 
Graofe operated with a keratome, and hence the possible area of 
removal was limited. 

As to the mectmnism by which iridectomy reduces tension, 
there has been much discussion. There would seem, however, 
to be little doubt that in acute glaucoma the exciaion of the 
iris opens up again the spaces of Fontuna, and that the almost 
constant success which follows in these cases depends on the 
tact that the filtration angle la not permanently closed by 
adhesions. The failure of the operation in chrunic glaucoma 
has been used as a foundation for various other theories ; it has 
been supposed that the chief desideratum in the matter is a 
leaking scar, hence it Iins been proposed to make an incision 
into the sclera without removing any part of the iris. There 
is no evidence that a firmly healed scar, one that does not show 
the presence of an abnormal fistula, can allow any filtration. 
If the surgeon knows that he cannot reopen the spaces of 
Fontana, he must perforce attempt to set up abnormal leak^e 
through the sclerotic, and hence the value of cystoid cicatrices 
in chronic glaucoma. 

It cannot be said that this theory of the action of iridectomy 
in glaucoma is universally accepted. The reduction of tension 
has been referred to the reduction of the supposed secreting 
Burfiice of the iris. 

This was, in fact, von Graefe's own view, but the researches of 
numerous investigatom have shown pretty conclusively that 
the ciliary body ia the sole source of the tiuida of the eye in 
the normal state, and, therefore, the theory which rests the 
increase of tension on the increase of secretion of the iris falls 
to the ground. 

There has recenlly been published a new theory by Carbono 
(6), according to which the value of iridectomy depends on the 
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fact thut tlie section of the iris Ia)'B bare openings of veins 
down which the excess of fluid can, in the glaucomatous eye, 
escape more easily than through the normal channels. Carbone 
thinks thut this theory meets all facts better than any other; 
it is, as far as we know, unsupported by evidence, experimental 
or microscopical. 

It seems almost certain that the results of iridectomy in 
chronic glaucoma are better the earlier the operation ia per- 
formed. If once atrophic processes have begun in the 
nerve, there is no certainty that blindness will be averte<i or 
even delayed by iridectomy. Nor does an operation, even 
though performed by the moat expert aui^eon, always succeed 
in lowering the tension, while it ia practically always followed 
by a high degree of corneal astigmatism, and a consequent 
diminution, often considerable, of visual acuity. 

It is further stated tliat, in some cases, a sensible reduction 
of the field takes place during the time of operation and con- 
valescence. 

Seeing, then, that the result of iridectomy in chronic glaucoma 
is usually, at beat, a reduction of visual acuity, with possibility 
of no permanent relief, many sui^ona delay its performance 
until therapeutic measures are shown unable to check the 
disease. 

The cause of the failure of an iridectomy to reduce tension in 
these cases seems to be, as has been said above, an adherence 
of the base of the iria to the posterior surface of the cornea. 

Under auch circumstances, even witli the most peripheral 
section, the base of the iris is ofteu left behind, and the spaces 
of Fontana therefore remain blocked when the iris is torn away. 
Unless a permanent fistula is made tliere can be no lusting 
benefit. As soon as the wound heals, the escape of fluid will be 
stopped. 

II the scleral wound be helil open by a small piece of iris, 
the conjunctiva heals over it, but there ia permanent leaki^e ; 
fluid elevates the overlying conjunctiva, making what has 
been called a cyatoid cicatrix. 
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Such wounds ure, however, by no means free from risk. The 
drag on the iris and ciliary body may aet up inflammation, and, 
further, the conjunctiva alone is hnt an imperfect protection 
against the invasion of micro-organisms. A considerable number 
of cases have been recorded in which panophthalmitiB and 
complete destruction of the eyo followed, at some distance of 
time, and without any further wound, healing with a cystoid 
cicatrix, and in a few instances sympathetic ophthalmia has led 
to the destruction of the other eye. 

Taking all things into consideration, it seems to us that the 
best treatment in chronic glaucoma is to operate early if both 
eyes are but slightly affected, and thus give the best chance of 
a complete cure. 

When, on the other hand, one eye is already blinded, and the 
vision of the other ia much reduced by the disease, it is very 
questionable whether the possible good from inmiediate opera- 
tion is not more than counterbalanced by the risk, and in auch 
a case the ikuthors are inclined lo delay operation by all possible 
means. 

Eaerin and massage will often preserve the eye in statu quo 
for twelve months or more. If by progresaive failure of vision, 
either in acuity or field, these means are shown useless, an 
iridectomy must he done. 

In acute glaucoma the tension of the eye prevents absorption 
of cocain, and, therefore, a general anaesthetic is necessary. 

The after-vomiting is sometimes a troublesome or even 
dangerous complication, and it may be inadvisable tor many 
reasons to give either cldorotorm or ether. 

A posterior sclerotomy, as described hereafter, will often 
allow lis to do the major operation twelve or twenty-tour hours 
later under cocain, and in any case ivill make the iridectomy 
easier. One of us uses it in all cases. 

If, however, a general anaesthetic ia given, the eye is usually 
found rotated strongly upwards, and two pairs of fixation 
forceps will be found useful in rotating it downwards. 
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Tub Operation of Iridectomy for Glaucoma 
Inatrnments. — Speculum, fixation forceps (two pairs), keratorae 
or von Graefe'a linear kiiife, iris forceps, iris scissors anil 
repositor. 

The operation of iridectomy must be considereil in two parts. 
The first stage, the incision of the globe, will vary with the 
knife selected. The second stage, the excision of the iris, is 
the same under all circumstances. 

I^rst Stage (A), — The Incisiuii with von Gra^/e's Knife. — It 
can easily bo seen on reference to any anatomical diagram that 
the sclerotic overlaps the cornea considerably at its anterior 
edge. It follows that to reach the base of tlie iris an incision 
must be entirely in the sclera. The incision for cataract 
extraction is, therefore, absolutely unsuitabio for glaucoma iri- 
dectomy ; when we draw the iris out, it will tear off against the 
sharp posterior eilge of the wound, and will leave its base 
behind, to block the filtration angle as effectively as before. 

We must, therefore, make the incision entirely scleral. 

When the surgeon prefers to make the incision with a linear 
knife, he grasps the conjunctiva with the fixation forceps near 
the inner end of the transverse diameter, but rather below this. 
Such a hold gives greater command tor puncture and counter- 
puncture than the usual one below the vertical diameier of the 
cornea, and is of great assistance if the sclerotic is tough. 

He then places the point of his knife at right angles to the 
sclera, about 1'5 mm. from the selero-corneal junction, about 
2"5 to 3'0 mm. above the transverse diameter. As soon as the 
point has entered the anterior chamber, the handle is depressed 
into the plane of the corneal limbus, and the knife is pushed on 
parallel with the transverse diameter of the cornea. The 
surgeon must watch the knife carefully to see that he does not 
cut onwards at this stage, or catch the iris with the point of 
the knife. During the passage across the anterior chamber the 
plane of the knife, though approaching that of the corneal 
insertion, may have to vary slightly ; at the end of the passage 

19 
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the handle is raised slightly and the point carried well back 
into the iritic angle to make the counter-puncture. 

The method differs if ttio chamber va very ehaliow; when 




Fio. 103.— IiK 



the lens and iris are pushed much forward, the periphery of 
the chamber is a little deeper than the central zone; hence 
the surgeon will carry the point of his knife round the edge 




nlorgh 

of the anterior chamber, making it describe a segment of a 
circle between the puncture and counter- punctme. The point 
follows the apparent corn eo -scleral junction. In such a 
passage the back of the knife plays against the iris and tends 
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to puah it away from the point and cutting edge. Great care 
is needed to avoid entailing the puncture before the point has 
travelled Biifficiently far. 

Until the knife has travelled ucroBS the anterior chamber 
and haa made the counter-puncture, no aqueous aliould have 
escaped. As soon as the wouud is enlarged, this escape can 
be no longer prevented. 

To complete the incision, especially when the sclerotic is 
tough, it will often be found an advantage to grasp the con- 
junctiva and Tenon's fascia below the cornea instead of on 
the inner aide ; this necessitates loosing the grip of the lixation 
forceps and taking a fresh hold, but this seems little dis- 
advantage. The surgeon then cuts rapidly upwards, keeping 




I 



the wound entirely in the sclerotic, about 1 mm. from clear 
cornea, and, therefore, making a conjunctival Hap, This must 
be turned forwards over the cornea, during the excision of 
the iris, and replaced in its original position before the lids 
are closed. 

The chief advantage of the linear knife over the keratome 
is the ease with which its direction can be modified, and the 
position of the wound changed, even after the incision has 



This is so very important that few sui^eons use the keratome 
for the incision, though it was always used by von Graefe, 

First Stage (B). — Incision with a Keratome. — When the 
keratome is chosen, the surgeon grasps the conjunctiva and 
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Tenon's capsule with the lixation forceps ahoitt 5 mm. above 
the cornea, and places the point of the keratonie about 1-5 mm, 
outside the aclero-corneal junction in the line of the vertical 
axis of the cornea. The blade of the knife is at right angles 
to the plane ot the sclerotic at this point, and tiie handle 
thrown forwards. The point enters until the surgeon judges 
the membrane just perforated, and then the handle is carried 
back until the plane of the blade is parallel with the plane 
of the upper part of the anterior chamber. 

The surgeon then pushes the knife steadily on, watching 
the point to see that tt passes in front of the iris, until an 
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incision some 10 mm. long is made. If the knife seems to 
approach the iris too closely, the handle must be pressed 
back; this movement will throw the point forward. 

Every care must be taken to prevent the point of the knife 
being entangled in the iris; any perforation of this membrane 
means almost certain wounding of the lens capsule. On the 
other hand, if the surgeon is driven to withdraw his knife to 
disentangle the point, the aqueous will escape, and the iris 
can hardly be passed without wounding. 

While the incision is being made no aqueous should escape, 
the knife filling the wound accurately, and, of course, lying 
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altogether in front of the iris. During withdrawal the 
chamber necessarily emptieB itself ; the lens is driven forward 
by the pressui-e in the vitreous, against the blade, and there 
is real risk that the lens capsule may be wounded, with the 
conaequeut formation of a traumatic cataract, unless the 
surgeon remembers this. 

In withdrawing the knife, therefore, lie will carry the handle 
backward and make the point slide along the posterior surface 
of the cornea. The grasp of the forceps here advised above 
the cornea is not that most usually adopted; it is the grasp 
universally adopted when an iridesis knife is used, and seema 
to us to have several advantages. In the first place, if the 
knife and forceps are at the opposite ends of the same diameter, 
the two instruments will tend to compreaa the globe between 
tliemselves, and this pressure, if the globe be tough or the 
knife blunt, will suffice to drive the aqueous out of the eye 
and make the anterior chamber more sliallow. It, on the 
contrary, the knife and forceps are close together, tlie forcepa 
being behind the knife, such compression is impossible. 

Further, with the present hold, it is easy for the surgeon, 
if he desires, to enlarge his wound during withdrawal of the 
knife, by cutting away from the forceps, which offer sufficient 
resistance. This is a difficult manccuvre witji the usual hold. 

The advantages of the keralome are as follows: — The 
iucision is made with a single thrust and the edges of the 
wound come bettor into apposition. The knife fills the wound 
until the section is completed, and, therefore, the aqueous is 
retained until the last moment and the iris escapes untimely 
damage by the edge. Further, there is no necessity for ambi- 
dexterity; the right hand can always hold the knife, whether 
the left or right eye be the subject of operation. 

Its disadvantages are the dilBculty of sharpening — which 
makes a good keratome a rarity in hospital practice — the 
difficulty of avoiding the iris in a shallow chamber, and the 
danger of wounding the lens when the point is in the pupillary 
area. Further, the direction of the knife cannot be altered. 
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after the incision has gone beyond a mere puDctuie, without 
andue force. 

The difficulty of t!ie incision incrensee as the depth of the 
anterior chamber diminisheB, since the knife, which is practically 
a plane triangle, must be introduced into a space whose form 
la a thin meniscus of consiilerable curvatiirc. 

When the chamber is very shallow, the handle of the knife 
niiist be thrown back while the incision is being made, to keep 
the point away from the iris; this brings the lateral parts of 
the incision forward, until the extremities lie at or inside the 
aclero-corneat junction ; of all the parts of the incision, it is 
most importnnt that the extremities lie well behind the cornea. 




Flo. 107.— Iridectonijforgli 



The preliminary sclerotomy does away largely with these 
difficulties by increasing the depth of the anterior chamber. 

Second Slai/c. — The Excisio-n of the Iris. — If the patient i» 
under an anesthetic it will probably be necessary to ask an 
Assistant to rotate the globe downwards with fixation forceps 
BO as to bring the wound into an accessible position. 

Then the surgeon introduces the iris forceps, held closed in 
his left hand, into one angle of the wound, and. opening them, 
grasps a small fold of iris near the pupillary margin, which he 
draws out of the eye. With the scissors a radial incision is 
made in the iris, extending from the pupil as far towards the 
base as possible on the outer side of the forceps, so that the 
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part grasped and bruised in them may be excised. Then the 
iris is torn away from its altachnieiib along the length of the 
wound, and cut off at the opposite angle. 

The elustiuitj' of the iria will usually draw the angles clear 
of the wound ; if they do not clear themselves, we think they 
should be replaced; others advise non-interference, for the 
reason that a very small prolapse hardly interferes with the 
Iiealin;;, and in chronic glaucoma more especially, as we have 
seen, a, cystoid cicatrix seems advantageous. 

Some very skilful surgeons modify this excision of the iris 
in the following way: — When they grasp the iris, they inten- 




tionally produce a small iridodialysis, by drawing the iris 
towards tlio other side of the wound. They then divide the 
iris, and, it necessary, on account of the insufficiency of the 
dialysis, lliey tear it from its root in the usual way ; but before 
cutting it off they produce a dialysis at the other side also. 
The size of the part excised is not so large as usual, but by 
the two dialyses the angle is freed to an unusual extent. 

An iridectomy performed in this way is the best safeguard 
at present known against the recurrence of increased tension, 
and, as we have already said, it should be undertaken as soon 
as possible after tiie recognition of the nature of the disease. 
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except in very advanced forma, when from tlie atrophy of the 
iris and optic nerve the difficulty of the operation ia much 
greater and the chance of ultimate success much less. The 
excision of the iris cannot he done too early in the chronic 
cases, and in eyes in which, though apparently normal, we 
hnva reason to expect the onset of glaucoma, an iridectomy 
may fairly lie advised without the actual presence of any 
definite aymptom. This, which may well he called protective 
iridectomy, should be undertaken, for example, when one eye 
has been lost from fulminating glaucoma and the other shows 
a shallow chamber. The risk of the operation in a healthy eye 
is practically nil, and by a well-placed iridectomy the eye will 




be saved the risk of an operation during an acute attack, which 
will most probably come on, if no iridectomy he performed. 

There is, indeed, one risk, which, wliile small, is very im- 
portant. Occasionally severe haimorrhage follows immediately 
after operation, and the flow of blood drives the vitreous and 
lens out of the eye. A hEcmorrht^ of this kind must take place 
in the vitreous chamber, and comes from some large vessel which 
has given way on the reduction of the intra-ocular tension, 
Ijccanse its walla are no longer able to support the pressure of 
the blood. Such an accident, therefore, is more likely to occur 
in patients having abuornially high blood-pressure or diseased 
vessel-walls. 

Whenever either of these conditions can be diagnosed, the 
utmost care will be needed to avoid an accident. 
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The blood-pressure must be lowered by previouB medicinal 
treatment before any operation is undertaken, and at the time 
of operation the intra-ocular tension must bo lowered gradually 
80 far as is posaiOle. Unless these precautious are observed, the 
surgeon may have to regret his advice, since these preventive 
iridectomies are performed on patients whose sight is yet good, 
before, indeed, the patient would naturally bevorae aware of any 
ocular defect. 

Even more serious is the responsibility when one eye has 
been already lost from any cause and the fellow is threatened 
with glaucoma; here, naturally, all precautions must be re- 
doubled. 

When the anterior chamber is very shalluw, it may be im- 
possible to open it without wounding the iris if the ordinary 
plan of incision is adopted ; for such emergencies a. method has 
been devised by Gayet (7) and niodilied by Dufour (S). 

The chief point is ttiat the Jncisiun is mode from without, in- 
wards ; a knife with a convex blade is applied to the cornea or 
sclerotic at the selected point, and in a plane at right angiua to 
the surface. As soon as the slightest escape of aqueous shows 
that the anterior chamber is entered, the knife is laid aside and 
the incision is completed by means of scissors (Gayet) or bent 
knives (Dufour). The corneal incision being thus ended, the 
iridectomy can be made in the usual way. There are one or 
two inconvenient points about Dufour'g operation; in the first 
place the iris may be wounded at the lime of penetration of the 
cornea or sclerotic ; this is a real danger, but not a serious one, 
A more troublesome complication is hiemorrhage, either from the 
iris or the sclerotic 

Czermak (9) describes a similar method for employment in 
oil cases of glaucoma. It differs from Gayet's plan only in the 
fact that Czermak makes a preliminary dissection of the con- 
junctiva from the region of the proposed incision before using 
the scalpel to cut the sclerotic. 



>eiore using 
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Gayet and Dufour's Operation 

lu this method, as we have already said, the iiieision is made 
through the cornea from without inwards. 

InstmmeiUs. — Monoyer'a fixation forceps, which grasp the con- 
junctiva at two points (unless these are used, the eye cannot be 
held sufficiently steady to allow the incision), specuhim, knife 
with convex edge, two knives like iridesis needles, iris forceps, 
scissors and repoaitor. 

First Stage. — The surgeon grasps the conjunctiva with the 
special fixation forceps, applying one point above and the other 
below the cornea, and then places the knife at a point at tlie 
end of the transverse diameter, keeping the plane of the blade 
at right angles to the surface (the incision is made most easily 
at the inner or outer side of the cornea ; if it be desired to make 
it either at the upper or lower border, the fixation forceps must 
be applied to the extremities of the transverse meridian). By 
sawing movements the cornea is gradually cut through ; care 
must be taken to keep the knife constantly in contact with the 
tissues, otherwise the incision will be jagged. 

Secotid Stagt. — The eui^eon now lays aside the first knife, 
and taking the iridesis knives, introduces iheir points into the 
anterior chamber through the incision, and enlarges the wound 
as far as he thinks proper- (Oayet's original recommendation 
to enlarge with scissors seems less likely to give a smooth wouud 
than that in the text.) 

Third Stage. — The iridectomy is then performed as usuitl, 

SCLEHOTOMy 
De Wecker (10) has always been of opinion that the efficiency 
of the operation of iridectomy lies in the large corneal section, 
and that the excision of the iris has nothing to do with the 
relief of tension. This opinion he has consistently upheld, since, 
following Stellwag, he adopted the ojievation of sclerotomy at 
the Heidelberg Congress of 1863. Other surgeons, e.j, Quaglino, 
have from time to time expressed similar views, but there has 
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never been a general acceptance by opli tholmologists, who regard 
sclerotomy ratlier as a possible adjuvant, if iridi-'ctomy bas tailed, 
than as a primary procedure of first rank. 

There are two distinct ways of performing sclerotomy — either 
to make a large incision into the globe outside the clear cornea 
with a keratome or von Graefe's knife, or to perform a sclerotomy 
" h pont," tbo iiicision by the Graefe's knife being left incomplete, 
The great risk of the simple sclerotomy ia a large prolapse of the 
iris ; this is greater with the use of a von Graefe's knife than 
with a keratome. 

Qiiaglino (11), who used the keratome, aays that it is easy to 
prevent the prolapse of the iris if we withdraw the knife slowly, 
pressing gently on the iris during the withdrawal. 

Bader(12),who very early adopted the operation of sclerotomy, 
gave the following directions for the incision:^ 

"The knife is thrust through conjunctiva and sclerotic into 
the aqueous chamber as near as possible to and in front of the 
insertion of the iri.^, is carried across the aqueous chamber with- 
out sparing the iris should it interfere with the course of the 
knife, aud is again thrust through the sclerotic and conjunctiva 
(as near as possihle to ami in front of the insertion of the iris). 
Having thus made the puncture and counter-puncture, the 
incision through the sclerotic is completed (in the same manner 
as is usual when making a corneal Hap for the extraction of 
cataract) slowly, especially when near completion, so that the 
knife escapes from the sclerotic beneath tiie conjunctiva without 
any jeik. Having reached the conjunctiva, the blade is placed flat 
upon the outer surface of the sclerotic, the cutting edge directed 
backwards, and while slowly withdrowing the knife from beneath 
the conjunctiva, some of the latter is separated from the sclerotic. 
As large a bridge of conjunctiva as possible should be left, stretch- 
ing across the sclerotic incision. It is beneath this conjunctiva 
that the aqueous humour escapes ; the iris sometimes protrudes, 
etc. The extent of the sclerotic to be divided is equal to nearly 
a third of the circumference of the cornea. It gives least trouble 
when made along the upper margin of the cornea." 
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A soundly healed cicatrix i8 little, if at all, more permeable 
than the normal sclerotic tissuo, and it has heen shown that 
this is, to all intents and imrposes, absolutely impermeable ; 
hence, when there is reason to think thai an iridectomy will 
not succeed in re-eatablishing filtration, becttuse of iritic adheaioii 
or other cause, and when, thereEore, the surgeon knows that 
success dejiends on making a scar which will allow filtration, 
he should attempt to securo a cystoid cicatrix. To this end 
he will allow the edges of the coloboma to remain between the 
lips of the wound ; many surj^eons lial:)itnally attempt, in this 
way, to make a permanent leakage from the anterior chamber. 

The conjunctiva heals readily over these small prolapses, 
which give, aa a general rule, no trouble during the healing. 

The elder Critchett, in the first volume of the Mooi-Jields 
Exports, describes an operation of sclerotomy with the production 
of a prolapse of the iris. 

A very similar proceeding has been recently recommended 
by Major Herbert (13), of the Indian Medical Service, 
who reported to the Ophthalmological Society the results of a 
large number of cases in which he combined a large sclerotomy 
with the production of a large prolapse of iris. His intention 
was to prevent tlie close nnion of the wound, and thus to ensure 
free leaking. His sclerotomy wound was large and complete, 
though covered by a fold of conjunctiva. 

At first he made no iridectomy, but the tissues of the iris 
resisteii tlie passage of the fluids for a long time, and finally 
he made a praclice of excising a smalt piece of iris, so that the 
fistula was establbhed at once. So long as the portion of the 
iris which is prolapsed is covered with conjunctiva, there is, 
according to Herbert, little risk of infection of the wound, and 
though the risk of sympathetic inflanimntion is real, it also is 
small and may be disregarded. He claims that this method is 
better able to provide a permeable scar than any other, and 
gives statistics of the results which he obtained in India that 
seem to show the operation worthy of more respect than 
would naturally be supiMiscd. 
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In a second series of coses he tried to secure the same form 
of scar in a different way, by tucking a fold of conjunctiva 
between the lips of tlie scleral wound. He made a Inrge con- 
junctival flap above the section and pushed a fold of it down 
into the open wound. Tlie extremity of the Hap lay on the 
sclerotic above the section. As soon as the anterior chamber 
reformed, the fold of the conjunctiva was distended by the 
aqueous and formed a bulging prominence above the wound. 
This did not heal firmly, and there remained a subconjunctival 
fistula, allowing the free escape of the aqueous. Not all the 
cases were so successful; in some the fold of conjunctiva did 
not remain long enough depressed to prevent heiiling ; in one 
the fistulous track was too big. Later, Herbert secured the 
fold of conjunctiva down into the wound by means of a special 
suture ; he tied the two threads of a suture iuto a knot, and 
passed it through the middle of the conjunctival flap ; then, 
with great eare, he passed the needle into the anterior chamber 
and brought the suture out tbrougli the uppermost edge of the 
cornea, and the two ends of the thread tied on the surface. 
It was removed after twenty-four hours. 

A somewhat similar method for keeping the 6atu]ous track 
open was devised some long time ago, we think by Walker, 
whose hyposcleral cyclotomy will receive mention below. He 
made a small incision through the sclero-corneal tissue into the 
anterior chamber ; then he dissected up'a narrow flap of con- 
junctiva, having the base as near the incision as possible, and 
finally pushed the strip of conjunctiva through the openiny 
into the anterior chamber. The wound leaked permanently. 

There are several important objections against these pro- 
cedures, serious enough to prevent their common adoption. In 
tlie first place, the presence of a lai^ prolapse is an immediate 
source of danger, the wound is more likely to become infected 
and cause total loss of the eye. In the second place, these 
lai^e prolapses are constantly the cause of severe iritis and 
cyclitis, which frequently is followed by sympathetic inflamma- 
tion. Even if the wound heals without irritation, there ia. 
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oonsiderable risk ut late infection, months or even years after. 
Finjilly, a much less seriona disadvantage, the bulging occasions 
much ustiynmtiam. 

The surgeons who use the narrow knife, usually, as de Wecker, 
do not complel* tlicir section, but, having maile puncture and 
counter-puncture, cut on until there is left a. bridge of tissue 
4 or S mm. broad, between the two parts of the incision; the 
knife is then withdrawn. This bridge of tissue does not contain 
the whole thickness of the sclerotic; the knife necessarily 
divides the deeper fibres across the centre of the bridge, and 
only the superlicial Uyers are left : they, however, are an 
efficient guard against prolapse in the centre of the wound. 

Ehduckd Sclbrotomy 
Rochon Duvigmeaud's (14) Operation 

Still more eH'ectually to prevent prolapse, Uochon Duvigneaud 
described an operation wliich he called "reduced sclerotomy." 
Having made puncture and counter-puncture nfar the horizontal 
meridian, in sclerotic about 1-5 mm. beyond the corneal margin, 
he withdraws the point of the knife into the anterior chamber 
and makes it describe a semicircle against the tissues at the 
iritic angle, without enlarging his puncture at all. 

De Vincentiis (15), uniier the name of incision of the sclero- 
corneal angle, has described an almost exactly similar operation, 
wliich he jn^rforms with a needle. 

Tf the reduction of intra-ocular tension depends on the 
leakage through the scleral wound, the larger the wound the 
lower should be the tension. Argyll Robertson proposed (16) 
to remove a round piece of the sclerotic by means of a special 
trephine, and thus leave a large area over which transudation 
could easily take place. In the communication to which we 
are referring, four cases are given ; in all some benefit was the 
result of the trephining. In one case iridectomy was done on 
the other eye; the results were similar for the two. 
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The operation does not seem to have any great Buppoit, and 
Ai^yll Robertson did not long continue its employment. 

Lagrange (17), at the last Congress of the i'rencli Ophthal- 
mological Society, read a paper on a new operative treatment 
for glaucoma, by which he hopes to combine the good results of 
iridectomy with those of a permeable cicatrix. Hia method ol 
making the incision and hia treatment of the Bclerotic both 
differ from those usuully adopted. 



L 



Lagrange's Operation 

Instrumenis. — Speculum, fixation forceps, linear knife, fully 
curved scissors, iris forceps, iris sissors, repositor. 

First Stage. — The surgeon makes a peripheral section of the 
sclero-cornea with the knife, and, as Boon as the edge reaches 
the upper limit of the anterior chamber, he turns it backwards, 
and cuts out through the sclerotic obliquely. This makes a 
small chamfer on the posterior Up of the wound and leaves a 
piece of the sclerotic adhering to the cornea. Then he turns 
the edge fully back and makes a large flap of conjunctiva, before 
this membrane is divided. 

Second. Stage. — He then turns the flap of conjunctiva over the 
cornea, and removes the fragment of sclerotic that was left 
•attached to the cornea by means of scissors, 

Third Stage. — An iridectomy is then performed in the usual 
way. The removal of the fragment of sclera leaves a large area 
through which the ocular fluids can transude. The operation 
is too new to allow us to judge whether the results are all that 
the operator claims. 

Lately Haberkanp has published (18) a proposal to treat 
certain cases of glaucoma, in which an iridectomy is impractic- 
able or inadvisable, by a puncture of the anterior chamber by 
the galvano-cautery. The wound thus made remains open for 
some days, and the tension consequently remains below normal 
for the same time. The proposal is of limited application, but 
is of real value within definite limits. 
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Some operators have combined the aclerotoiny with an irido- 
tiialyais. Thus Knies (19) expressed his opinion that the 
vaUte nf iridecloiny was chieHy in the fact that removal pre- 
vented prolapse and adhesion. He therefore, in dealing with 
glaucoma, cuts through the attached base of the iris with his 
knife at the time of the section of the globe, making an 
operative partial iridodialyais. He calls the method " irido- 
Bclerotomy." 

On the other hand, de Wecker (20) at one time made use of 
combined solerotomy after the following method : — 

De Wecker's Combined Sclerotomy 

Instnunents. — Speculum, keratoine, fixation forceps, iris forceps 
with rounded ends. 

First Stage. — ^The surgeon makes an incision 6 mm. long, a 
good millimetre outside the corneal margin. 

Second Staijt. — He then introduces the iris forceps, and seizing 
a fold of the iris, pushes the toreeps on towards the centre of 
the anterior chamber, nntil he has torn tlie iris away from its 
attachment for an extent of about 6 mm. He then relaxes his 
hold on the forceps, allowing the iria to escape from their grasp, 
and withdraws them open. 

This operation is followed in some cases by hemorrhage. In 
eflect, if successful, it is practically the same as an ideal 
iridectomy. 

This procedure of de Wecker ia one most suitable for the 
relief of tension, it the theory of obstruction is correct. It ia 
not infrequently adopted in principle by sui^eons in the per- 
formance of the classical iridectomy, in that they make, inten- 
tionally, an iridodialysis beyond the extent of the excision of the 
iris. This is practically the satiie as de Wecker'a method, with 
the excision of the central fold of the iris, that part which has 
been grasped and hruised in the forceps. 

Ko other method seems equally efficient, theoretically at 
least, in separating the iris from the cornea, when once adhe- 
sions have been formed. Therefore it would seem the method 
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of choice in chronic glaucoma. Wheu the iris ia very atrophic, 
the tissues will probably not stand the strain, and the separation 
will not be complete, but if the iris be grasped well towards the 
root, the chance of separation is fair, even in atrophy. 

Kenneth Scott (21) has recently advocated the excision of the 
attached border of the iris only. He thinks that this method 
is not only as effieieut as the more usual form in removing the 
blockage from the iritic angle, but also that by preserving the 
sphincter iridis the pnpil is kept smaller after the healing of 
the wound. 

It is clear tliat such an operation calls for more than ordinary 
care, and for its success demands that the iris tissues l>e ap- 
proximately normal ; if, as is often the case in chronic glaucoma, 
the iris is thin and atrophic, unable to bear the smallest strain 
without tearing, the prospect of success is small On the other 
hand, in acute glaucoma the haemorrhage is often suthcient in 
amount from the congestion of the parts to obscure the field of 
openition and hinder the delicate handiwork of the Burgeon. 

The account of the method given by Kenneth Scott is very 
scanty ; it would appear to us very diflScult to effect an excision 
such as he describes unless an iridodialysis be made after de 
Wecker's method, and tlie excision of tlie tissues be performed 
after this. 

Hancock's Operation (22) 

Hancock supposed that in glaucoma the ciliary muscle was 
thrown into constant spasm, or became atrophied ; the loss of 
elasticity made the circulation through the vessels of the choroid 
less free, and thus brought about the increase of tension. He 
thought that by dividing the ciliary muscle he would remove 
the obstacle to the vascular flow. 

With this object he thrust a Beer's knife through tlie sclero- 
corneal junction, at the outer and lower margin of the cornea, 
directing the point obliquely backwards and downwards until 
the fibres of the sclerotic were divided for more than an eighth 
of an inch. The original instructions lay down that the incision 
must not invade the cornea. 

20 
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Although Hancock claimed to have good reaulte, he found 
few imitatora. Among these weie Walker (23), of Liverpool, 
who modified the incision in the following way, 

HVPOSCLERAL CyCLOTCJMY 

Walker's Operation 

He passed a very narrow knife through the clear cornea, close 
to the margin, with the edge turned away from the centre. He 
thrust it onward, through the base of the iris, taking care not 
to injure the lena. Finally he withdrew it, cutting down to the 
sclerotic as it came out. In this incision he describes a sensation 
of dividing a mass of gristle. 

Querenglii (24), of Milan, has made a similar suggestion, in 
the shape of an operation which he calls sclero-choriotomy. 
Arguing on the supposition that glaucoma depends oa the 
want of communication between the peri-choroidal spaces and 
the aqueous chamber, he endeavours to place an incision in 
such wise that it will divide the ciliary muscle at its attach- 
ment to the sclera, and thus will form a passage between the 
two spaces. His method is as follows : — 

Querenghi's Operation 
With a narrow Oraefe's knife he makes a puncture through 
the sclerotic about 2 mm, outside the cornea ; as soon as the 
point has entered the posterior chamber he lowers the handle 
and pushes the blade ou so that it glides along the outer wall 
of the chamber, towards which the cutting edge is turned. 
When the knife has entered tor about 5 or 6 mm. he cuts the 
choroid from within outwards, down to the sclerotic, by small 
sawing movements, taking care not to enlarge the original 
opening. In this way all risk of prolapse of iris is avoided. 
Quoreughi claims that the incision made in this operation forces 
3 passage between the peri-choroidal spaces (in which he places 
the real origin of the disease) and the aqueous chamber. It is, 
perhaps, unnecessary to add that this theory has little or no 
support from otiier investigaturs. 



THE OPERATIVE TREATMENT OF GLAUCOMA 307 

Heine (25) has recently eiiuuciated a somewtiat different 
theory for the explanation of the action of iridectomy in 
glaucoma, and from this base haa elaborated an operation for its 
relief. Hecaila to mind the observations ot Fuchs on detachment 
of the choroid in eyes after iridectomy or cataract extraction, 
and the hypothesis of Axenfeld, that such detachment may have 
important bearing on the method ot cnre, and deduces thence 
the advisability nf establishing a communication between tlie 
anterior chamber and the supra-choroidal apace. This theory 
is very closely related to that of Querenghi, which we have juat 
mentioned, but tlie means to gain success are not the same. 

Heine's Operation 

Instruraents. — Specnhim, fixation forceps, scissors, keratome 
and iria spatula. 

First Stage. — The surgeon lays bare the sclerotic at some point, 
about 5 ram. from the limbus, by dissecting up the conjunctiva. 

ikwvd Stage. — He then makes, with the keratome, a small 
incision, some 2 mm. long, obliquely through the sclerotic about 
5 mm. from the limbus, and, therefore, over the ciliary body. 
The incision goes through sclerotic only and does not interest 
tbe ciliary muscle. 

Third Stcu/e. — Then taking the apatuls, the aiu^eon introduces 
it through the wound, keeping its end close to the sclerotic, and 
presses it onwards through the ligamentum pectinatum until it 
appears in the anterior chamber. This makes a communication 
between the two spaces named. By lateral movements the 
ciliary body and the root of the iris are separated from the 
sclerotic as far as is thought desirable : tbe separation involves 
division of the ligamentum pectinatum to a corresponding extent. 

Fourth Sta(j6. — The withdrawal of the apatula is not without 
great importance, since the surgeon has it in his power, accord- 
ing to Heine, to decide by the mode of retiring whether the 
intra-ocular pressure falls at once, or whether the fall is gradual 
and spread over many hours. There is no necessity for the 
escape of any aqueous humour if the withdrawal is gradosl ; in 
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this case the fall of pressure will not be apparent at once, but 
will take place after an interval. If, on the other hand, the 
surgeon desires a rapid and immediate fall, he can, by a alight 
rotation of the spatula, open the door to tlie free flow, and the 
tension will fall with corresponding rapidity. 

The manipulation is not a difficult one, and might fairly be 
tried where other means have failed, but the enunciation of the 
theory and method ia too recent to allow any expression of 
opinion as to its real merits. 

That good results have followed all these procedures from 
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time to time seems clear from the reports ; it ia impossible to 
queation the accuracy of the observations any more than the 
good faith of the observer, but we may be allowed to hold 
different views on the subject of the explanation. 

The action of these procedures can hardly depend on the very 
small scleral or corneal wound, and the natural question arises. 
Has the division of the ciliary body and the base of the iris, and 
also in all probability of the suspensory ligament of the lena, 
any part in the reduction of pressure ? If we accept the view 
that the primary rise depends, in some way, on the obstruction 
of the passage of the fluid from the vitreous to the posterior 
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aqueouB chamber, it ig clear that an incision through the Btruc- 
tures named will tend to reduce the pressure by providing a 
more easy path for the fluid to travel. It is possible even that 
the division of the ciliary muscle may, by breaking; the continuity 
of the circular fibres, lessen the prominence ot the ciliary pro- 
cesses, and thus increase the size of the circumlental space. 
These questions must remain unanswered, except theoretically, 
since there are no records, to our knowledge, ot any anatomical 
examioatione. 

It seems to us most probable that the relief noted is the 
result of a communication established between the viti-eoua and 
the aqueous chamber; this hypothesis lias been suggested by 
no leas an authority than Sir William Bowman (26), who 
advocated, in certain cases of glaucoma, an incision with a 
broad needle through the tissues from the cornea backwards to 
the vitreous. 

Teale (27), in his Bowman Lecture, delivered to the Ophthal- 
mologiCdl Society in 1892, adheres to the same opinion. And 
more recently, at the Ninth Opbtbalmological Congress, at 
Utrecht, in 1899, Hern (4) read a short communication on this 
point. 

When iridectomy has not relieved the tension, he suggests the 
following procedure, which he attributes to Bowman and Teale. 

Hem's Operation 

JiiMriimeiiis. — A narrow knife, about 1 mm. broad, and sharp 

on both edges, is the only absolute necessary ; a speculum 

and fixation forceps will often be a convenience to the 

operator. 

Tlie knife is passed through the cornea about 2 mm. within 

the transparent tissue, through the coloboma of the iris, and 

above the margin of the lens, through the suspensory ligament 

into the vitreous (or through the ins if the high tension have 

appeared after a simple extraction, as in Bowman's cases). 

During this pa^^^e the knife is held so that the plane ot 
the bladii is parallel to the horizontal plane of the eyeball. By 
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lateral movements the zQitule is opened to the largest possible 
extent. 

The effect of this little incision is to oiien a free paas^ from 
the vitreous chamber to the aqueous, and, on the supposition 
that the primary rise of tension is due to the want of normal 
filtration between these cavities, the method of relief is clear. 

It would seem that there must be a little danger of dis- 
location of the lens it the nonule be dividt-d largely ; there is 
no evidence, as far as we are aware, that this danger is a grave 
one, or that the accident has ever been observed. 

POSTKBIOB SCLBROTOMY 

This little operation was among the first adopted for the relief 
of high tension, and though it has no claims to be considered a 
curative measure, yet may be of threat assistance to the surgeon. 

Motais (28) has recently written in favour of this little 
operation, and has pointed out that the position of the scleral 
puncture is of more importance than is usually supposed. 
Unless the capsule of Tenon be opened during the passage of 
the knife, the mass that escapes from the eye is small. The 
incision, therefore, must lie beliind the insertions of the recti. 
On the other hand, there are several good reasons for keeping 
it close to the insertions. If it lie far back it may ilivide the 
tendon of one of the oblique muscles, or may open one of the 
large vorticose veins which emerge from the sclerotic about 
1 mm. or 2 mm, behind the equator. The network of the 
choroidal veins is necessarilj' cut at any place, but the network 
is less close near the ora serrata, and here also the retinal 
elements are less developed. 

For all these reasons the wound should be in front of the 
equator; and Motais advises that the incision should have a 
length of '6 mm., rather more than less, and should be "eii 
■marsvre de sangsue." 

The exact position relative to the muscle will vary in the 
different sectors of the eye; the diagram from Motais will 
show the relative distances from the coniea. 
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The operation ia Bimple. 

In acute glaucoma the eye is ao tense that a general anes- 
thetic is necessary ; but the porformance is momentary, and gas 
gives anaesthesia of sufficient length. 

Irtstriimc'lUs. — Specuhim, fixation forceps, von Graefe'a knife. 

The specuhim is insorted, and the sui^on grasps a fold of 
conjunctiva, near the outer mar}j;in of the superior rectus, and 
rotates the globe downwards. The c onjimctiva shdea over the 
subjacent tissues, and thus, when tiie incision is made, the 
openings in the conjunctiva and sclerotic do not agree, and the 
scleral wound is effectually protected as soon as the conjunctiva 
is allowed to take its normal place. The surgeon punctures the 
tunics of the globe with the knife, holding it in a meridional 
plane, with the edge and point somewhat backwards so as to 
avoid the lens; the spot selected for the puncture should be 
rather in front of the equator, well away from the venje vorti- 
coste, midway between the superior and external recti. 

The knifo is thrust about o mm, into the eye and is then 
withdrawn. The scleral wound is covered by conjunctiva, 
which is pressed up by the outflow of some of the intra-ocular 
fluid. If the surgeon desire to make the wound leak for some 
days, be may with advantage rotate the knife round on its axis 
before withdrawal ; this makes an incision like a leech-bite 
(morsiuv de sangsiie), L- or T-shaped. 

Tobler (29), of Bale, has shown experimentally that the risk 
of bffimorrhage is much greater if the incision he made in the 
equatorial plane instead of in a meridional plane, because the 
choroidal veins are cut across in the former. 

The tension after one of these procedures falls rapidly to 
normal, the anterior chamber regains its depth, and the iria 
recovers its power, so that eserin brings about contraction. 

It is theoretically possible that there should be troublesome 
bleeding after the puncture, but it has never been recorded. 

Such a puncture will keep the tension down for two or three 
days. 

Priestley Smith makes such an incision as u routine (jrocedui 
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immediately before performing an iridectomy for acute glaucoma, 
and many otLer aurgeona have adopted the same plan. The 
increaaed depth of the anterior chamber is one great advantage 
to the surgeon, anotlier is the more gradual fall in pressure 
which follows the puncture as compared with tlie scleral 
incision for iridectomy. There is less risk of expulsive lisemor- 
rhage if a preliminary poaterior sclerotomy has preceded the 
major operation. Lastly, if for any reason iridectomy be 
deemed inadvisable, whether from septic condiliona of the eye 
or from the immediate risk of an aniesthetic, the puncture 
allows us time to prepare the patient, and, if necessary, with the 
lowered tension, cocain anesthesia can probably be used for the 
major operation at a later date. 

Motais, in the article from which we have already quoted, 
states that he habitually follows the operation by systematic 
massage, beginning on the day alter the puncture; the massage 
is repeated every two hours for five miuuUsa dunng at least a 
fortnight; he thinks that by this means we can, without harm 
to the patient, retard the cicatrisation of the wound and pre- 
serve its filtration. If it appears advisable, he repeats the 
puncture, taking care to avoid the former wound. 

Opkrations on the Sympatqktic Nerves 
Abadie (30), in 1897, brought forward a theory of glaucoma, 
according to which the hypertension depended ou a vascular 
disturbance ; to remedy this he proposed to deal with the vaso- 
motor nerves of the eye as they lie in the cervical sympathetic. 
This was not the first time that the action of the sympathetic 
nerve on the tension of the eye had been observed ; as far back 
as the twelfth volume of von Graefe's Archives may be found 
the observations of Wegner (31), wlio noticed changes of the 
intra-ocular pressure in animals when the cut end of the 
cervical sympathetic was stimulated. 

Nor was Abadie the first to apply the suggested measures, 
for his paper was very shortly followed by one from Jonnesco 
(32), describing the resti its which he had obtained by carrying 
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out the sii^esLiotia of Abadie. There can be no doubt, how- 
ever, that the credit of tlie suggestion is due to Abadie, though 
in some sense he was torstalled both in idea and performance. 

The upholders of the method are not in unison in the matter 
of explanation. According to Abadie, the direct cause of 
glaucoma is an active dilatation of the blood-vessels, particularly 
the arteries. This gives rise to an increase of exudation, and 
hence an increase of pressure. The dilatation he ascribes to 
the activity of the vasomotor centres. When the chain la cut 
the stimuli ceai^e, and the blood-vessels resume their normal 
calibre. It is true that the healthy sympathetic, when stimu- 
lated, causes contraction of the arteries, but in glaucoma we 
must he dealing with a diseased nervous system ; this accounts 
for the change. 

Jonnesco, on the other hand, declares that the small arteries 
are contracted, tliat the resultiug increase of intravascular 
pressure brings on an increased transudation, and probably an 
inerease in the amount of aqueous humour. 

It will be seen that these two theories are in direct opposi- 
tion as to the conditions of the vessels. But since this point 
is regarded by both parties as a crucial one, it cannot be said 
that theory gives much support to the method. 

As to its efficacy, there is room for considerable doubt: it 
cannot be denied that, at least in many instances, division of 
the chain or avulsion of tlie superior ganglion is followed by 
contraction of the pupil and decrease of the intra-ocular 
pressure ; but this improvement is, in almost every case, 
temporary only, and the pressure rises again after a long or 
short interval. 

It is possible now, after the lapse of some years, to look back 
over the reports of cases and judge fairly as to the value of the 
line of treatment; this has been done by many surgeons, and we 
can now speak with some certainty. Jarland, Lagrange, Loring, 
and Aseufeld have all written on this point comparatively 
recently, and they express a remarkable agreement. They tind 
that the removal of the superior cervical ganglion has little 
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effect on any form of glaucoma except the very chrouic. Here 
it is almost always followed by some iraproveraent — the pupil 
becomes smaller and the tension falls. In a tew weeks, how- 
ever, the tension again riBes, and after a varial'le interval the 
disease takes its former uourse. 

They agree that the operation should never he undertaken as 
a primary measure, but, when iridectomy and miotics have 
failed, it offers the prospect of a retardation, and perhaps a 
temporary improvement of vision, at a small risk. Within 
these limits the operation may fairly be considered in cas^ of 
very chronic glaucoma (glaucoma simplex). 

The superior cervical ganglion, that part of the sympathetic 
chain which cliietly concerns us now, probably represents the 
fused ganglia of the four iipi^er cervical segments. It lies very 
deeply in the neck, encased in layers of cervical fiiscia, upon 
the longuB colli muscle, at the attachment of this to the 
anterior tubereles of the transverse processes of the second and 
third cervical vertebra; ; in front and a little to the outer side 
is the internal jugular vein, and on the inner aide of this the 
vagus nerve, both of these structures being contained in the 
carotid sheath. The ganglion is connected with the cervical 
spinal nerves by means of several connecting branches ; above, 
it sends oft' the plexiform masses, called the carotid and jugular 
plexuses ; below, it is connected with the middle cervical 
ganglion by the cord of the sympathetic. 

There are two chief routes which may be taken to reach the 
ganglion — the road by the front of, and that by the hack of, the 
stern o-cleido-maatoid muscle. The former was that chosen by 
Jonnesco, and still generally adopted, but with one great 
diHerence from the original plan. Jonnesco, having laid bare 
the carotid sheath, deliberately opened it and passed between 
the artery and the vein. This is a needless risk ; Bui^hard 
points out that it is easy to pull the whole sheath inwards and 
find the sympathetic ganglion behind. The other route, by the 
back of the sterno-maBtoid, has the great disadvantage that it 
exposes the spinal accessory nerve to the risk of division. If, 



THE OPERATIVE TUEATMENT OF GLAUCOMA 315 

then, the operation he undertaken, we shall do well to clioose 
the "anterior" route. 

The reBuIta of the operation are by no means constant ; 
certain features, it is true, appear in every case, but they are 
not those which the sui^on chiefly desires. 

The constant symptoms are ptosis, narrowing of the pupil, 
even in those cases where an iridectomy had been performed 
before, congestion of the face, and headache. It will be noticed 
that none of these, with the possible exception of the miosis, is 
of any vahie in the cure of the disease. The inconstant 
symptoms are (iimiuutiou of the intra-ocular tension and 
alteration of the prominence of the globe, Very severe 
neuralgia, spreading down the arm on the side of the wound, 
is not uncommon ; it sometimes radiates over the same aide of 
the head. When it occurs it can seldom be relieved without 
the use of morphia. 
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Bui^hard (33), gives the following directions f( 
operation :— 

First Slage. — The surgeon makes an incision along the 
anteiior border of the sterno- mastoid, about three inches long, 
having its centre opposite the angle of the jaw. He divides 
the various layers of the cervical fascia, and lays bare the 
border of the muscle, which is pulled outwards. 

Second Stage. — This displacement exposes the sheath of 
the large vessels, and the surgeon defines the outer edge of the 
sheath and pulls it inwards towards the middle line, exposing 
in turn the superior cervical ganglion. 

Third Stage. — The surgeon then picks up the ganglion in 
forceps, frees it by slight dissection, and divides with curved 
scissors the ascending branches close above the top, and 
descending cord about halt an inch below the ganglion, 

Fmtrtk Stage. — The wound may then be closed by sutures. 
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trunk. Abadie mentions that at some future time it may be 
possible to deal with tbe local sympathetic twigs in the ciliary 
gKn){lion. 

Itohmer, of Nancy (34), in 1902, gave an account of some 
cases in which he had removed this structure, and gives 
directions for its removal. The little ciliary ganglion, a nerve 
mass not more than 2 mm. in its largest diameter, lies deeply 
buried in the orbit surrounded on all sides by orbital fat, and 
having relations more or less close to important structures. 
It is situated about 15 mm. behind the posterior pole of the 
eye, and about 9 mm. in front of the optic foramen, lying 
between tbe external rectus muscle and the optic nerve, but 
in a plane a little below the latter. One of the long posterior 
ciliary arteries intervenes between it and the nerve. Tbe 
removal from this position clearly calls for considerable surgical 
and anatomical knowledge. 

Removal of the Ciliary Ganglion 
Rohmer's Operation 

It can be seen fruni the anatomical description, given above, 
that the surgeon has to work in a small space, and Kolimer 
has devised special forceps to enable him to tear away the 
ganglion in its bed of fat. These are a modification of the 
common forcipressure forceps: one blade is grooved on its 
outer surface longitudinally, so as to be guided along the optic 
nerve on it-s outer side. 

The extremity termiuates in an enlarged plate which Ib 
sharp enough to cut the soft fat. The inner surface of this 
plate is smoolh, the opposing surface of the other blade is cut 
in crossed grooves, which can therefore firmly hold the tissues 
grasped. 

JastrinnerUs. — Besides the forceps just described, there are 
needed for the operation the instruments for Kronlein's resection 
of the outer orbital wall, which forms the first stage of the 
operation. 
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First Stage, — Kroiileiii's operation must be performed in the 
usual way. 

Second Stage. — After dislocating the bony flap outwards, the 
surgeon incises the periosteum and orbital fascia, for about half 
an inch, and through this opening searches tor the external rectus. 

Third Stage. — The muscle is brought out of the wound, a silk 
suture is passed through it, so as to retain it against slipping 
back into the orbit beyond reach, and the mu.scle is then divided 
at a little distance from its insertion. The point of division is 
chosen so that reattachment may be easy at the end of the 
operation. 

Fourth S/age. — The special forceps are then passed backwards 
lialf open into the depths of the orbit, the inner blude being 
guided along the optic nerve until the surijeon knows that he has 
reached the vicinity of the ganglion. Then the blades are closed 
and the forceps withdrawn, holding and dragging out a mass of 
the orbital tat, which yields easily. If the surgeon encounters 
any reaiBtunce, he haa probably hold ot a muscle and then muBt 
reopen the forceps and take fresh hold. The fragments ot fat 
avulsed are spread out on some convenient surface to allow 
their examination. Kohmer makes from five to seven bites with 
the forceps. 

Sometimes he has been able to vecogaise the ganglion, some- 
times it has been overlooked, crushed out of all recognition by 
the forceps. 

There is usually free liseraorrhage during this stage. As soon 
as the ganglion is removed, it will be noticed that the conjunctiva 
becomes paler and the tension falls, The surgeon then proceeds 
to the closure of the wound. 

I'ifth Stage — The external rectus is reunited, the bony flap 
put back into place, and the skin wound stitched up. It is well 
to place a small drain into the orbit. 

Kohmer has removed the ganglion without the preliminary 
resection of the malar bone, but thinks the freedom which this 
reflection gives more than counterbalances the increase of 
severity of the operation. The results obtained in Kohmer' 
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cases were recorded aa good, but we are nut iiware that any 
utlier surgeon has imitated him. 
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CHAITER X 

some operations on the cornea, bclebotic, and isis 

The Tekatmknt of Cokneal XkbdljK and Leucomata 

When the superficial layera of the cornea are occupied by a soar, 
jis, for instance, from extensive ulceration, while llie remaining 
sti'uctureB of the eye are normal, it seems lamentable that tlie 
loss of transparency of the cornea should totally prevent the 
use of the eye, whose essential parts remain otherwise intact. 

There have been, therefore, many attempts of different forms 
to find a way of restoring the function of tlie eye. 

The principles of the procedures vary according to the 
condition of the eye. Where the scar is comparatively small, 
and some clear cornea remains in the pupillary area alongside 
of the nebula, the visual defect depends on two factors — the 
aemi-opa(jue scar tissue permits the passage of a considerable 
amount of diffused light, which, reaching the retina, blurs the 
imt^e formed by the uualtercd adjacent parts, and, further, 
the contraction of the scar gives rise to astigmatism, regular or 
irregular. 

The first may sometimes be corrected by tattooing the sear 
with Indian ink, thus blocking out the imperfections of the 
refracting surface. Before undertaking the operation it is well 
to experiment by covering the semi-opaque regions, the cornea 
being under the influence of cocain, with fn^uients of black 
paper. Unless improvement is noticed, it is useless to put the 
patient to the inconvenience of an operation, since there is no 
probability that tattooing will have more success. 




320 A TEXT-BOOK OF OPHTHALMIC Ol'EKATIONS 

When the centrttl purt of the cornea is occupied by a dense 
opacity, so large that tattooing alone has no chance of Buccess, it 
may yet be posaible to improve vision and restore the utility of 
the eye by displacing or enlarging the normal pupil or putting 
a new second pupi! behind a clear part of the cornea. Such an 
operation may often be combined advantageously with tattooing 
of the sear. 

Displacement of the normal pupil has been attempted ; the 
operation of iridesis, devised by the elder Critcbett (1). con- 
sisted in pulling the pupil over to one side atid fixing it by 
establishing an anterior synechia. The second object, enlarging 
the pupil, can be attained either by the application of a drug 
or the excision of some part of the iris. 

Critchett's operation has been given up, in spite of the success 
which he records and which Bowman also acclaimed, because in 
the practice of other surgeons the anterior synechia has proved 
to be an element of grave risk to the patient. Permanent use 
of mydriatics, also, is frequently attended with serious danger; 
the surgeon must, therefore, often remove some part of the iris 
in the attempt and aim of improving vision. 

Such an iridectomy is often called optical : as we have already 
indicated, it may act in one of two ways, either by enlarging the 
pupil or by making a second pupil behind the clear cornea. 

The choice of position for the new pupil is usually important 
when we are dealing with a corneal opacity, In considering 
previous iridectomy operations it was pointed out that in 
glaucoma the attached margin of the iris was that which we 
were chiefly concerned with, while in preliminary Iridectomy 
the peripheral, pupillary margin was that to which our attention 
was directed, since this margin was specially likely to prolapse. 
In optical iridectomy we desire to place the new pupil so that 
it may be situated as favourably as possible with reganl to the 
refractive media. To secure this, the Burj;eon, if he is about 
to perform an optical iridectomy for a leucoma, must closely 
examine all the cornea, both before and after mydriasis, to 
discover what part of the cornea is clearest and least deformed. 
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He will often 6iid, to his disappointment, that a portion of tho 
cornea which seems clear before mydriasis is really hazy, since 
a leucoma, although often apparently sharjily defineii, usually in 
surrounded by slight nebulosity. And this haze is not by any 
means the most important factor to be considered ; the con- 
traction of the scar usually has left very irregular astigmatism, 
which deforms the image and decreases the visual acuity even 
though the cornea appear clear. 

The fundus oculi must be examined carefully with the 
ophthalmoscope, and the part of the cornea noted through 
which the details are seen willi the least deformity. 

That this irregular astigmatism is of more effect than the 
haziness of the cornea can be readily seen if the student testa 
the visual acuity o£ patients with corneal nebulre from old 
ulceration, and compares it with that of others afflicted with 
apparently equal amount of opacity from interstitial keratitis; 
he will often be surprised how well the latter see and how 
defective is tho vision of the former. 

The choice of position for tho new pupil is limited; the 
opening must not extend outwards Vieyond the intermediate zone 
of the iris; if the part beyond thi-s is removed, the circumlental 
space is exposed. Refraction will be bo irregular that the vision 
regained will he very imperfect, and diplopia ia not unlikely. 
Even if the excision be rather less peripheral, over the extreme 
lateral region of the lens, this is usually very unevenly curved, 
and so but a poor refractive apparatus. Nor should tJie sphincter 
iridis he cut if it can be avoided ; the resulting coloboma will 
necessarily gape if the iris be healthy, and it is, speaking 
generally, advisable to keep an optical iridectomy as small as 
possible. Other things being equal, the excision should be 
made as near the normal pupil as possible, since the curvature 
of the lens is most regidar here. 

It is often stated that the size of the piece removed depends 
on the position of the inner mouth of the corneal wound ; the 
smaller an iridectomy desired, the further within the clear 
cornea should the surgeon place his incision. This is only true 
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if the Burgeon makes a point of removing aa much iris tissue as 
possible in every case. It is certainly bail teaching. For what 
are the consequenoes ? We are taught that if we ahoulil wish 
to make a umall iridectomy, we must place tlie corweal incision 
witliin the cornea! limbua Now if the nrea of ei&ir cornea be 
liiuiled, the wound, wliich will itself he somewhat opiique, will 
fitill tnrther reduce it, and may probably give rise to irregular 
astigmatism in the neighbourhood. Both these occurrences will 
diminish the value of the new pupil. The clear cornea in the 
region behind which tbe coloboma is to be maJe must be 
respected with the utmost care. Any incision must he as far 
as possible from it, and should, that is to say, lie in the aclero- 
corneal junction, and this is the nmre important the more the 
field for operation is limited. 

Tlie method of election, then, must lie capable of varying the 
position and amount of the iris excised to suit each individual 
caae. The procedure usually adopted is as follows : — 



Optical Iridectomy 

Instruments. — Speculum, kerutome, fixalion forceps, iris 

forceps, scissors and repositor. 

Fird Stage. — The Corneal Incision. — The surgeon, haviug 

examined the cornea and selected the seat of the operation, 

stands on the corresponding side of the patient — i.e. if the 

incision is to be on tlie inner eido of iho right eye, or on the 

outer side of the left, he will stand on the left side. The lateral 

position is, we think, must convenient, but many surgeons 

stand behind, as for extraction of cataract. Seizing the 

conjunctiva in the fixation forceps close to the selected area, 

he makes with the keratonie an incision about G mm. or 8 mm, 

long at the corneal margin, just external to that part which he 

found most transf-^arent, behind which, therefore, ho desires to 

place the artificial pupil. 

Second Stage. — T/ie Iridectumg. — Then taking the iris forceje 
in his left hand, he iutroduces them closed through tlie wound 
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imtil the points are opposite the part to bo excised. They are 
tlieu allowed to open aliyhlly ; the fold of iris is grasped and 




Kio. Ill,— Ojitical iridectomy. Tl. 



drikwn just out of the wound. The acissors are taken in the 
right haiitl, with the blades lying radially across the part to he 
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Fiu. 112.— Optical iridectomy. Theseotioii of tha irifc 



excised, and by a eicgle closure cut off the selected part ; by 
making the scissor-cut radial the part excised is kept smaller 
than if the cut were transverse. The blades should presB a 
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little on the cornea at the niomenl of section. The remainder 
of the iris fliea hack free from the wound into the anterior 
chamber, and the new pupil is made. 

TliiB operation is not in all points entirely satiafactory. If 
the pupil margin is adherent to the lena, it is sometimes difficult 
to draw the part of the iris deaired out of the vye, and it is 
always a little difficult to regulate the size of the iridectomy. 

Some surgeons prefer to draw the pupillary marj^ of the iris 
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out of the eys with a Tyrrell's hook, and either excise a small 
part or merely incise it radially, aa aeems best in each case. 

Bbddenell Caiiteb's (2) Method of Optical Ibidkctomy 

This method is comparatively little known, but in several 
respects is better than the other. It is easier to place, by this 
method, the iridectomy at the spot selected, and to regulate the 
size of the piece excised. 

l7tst7-ume)Us. — The same instruments as for the preceding 
operation, but a pair of de Weeker's spring scissors are wanted 
Instead of the usual pair, and iris forceps are rarely required, 
though it is convenient to have them in readiness. 

First Stai/e. — The position of the corneal incision is chosen 
and the incision made in the manner just described. 

Second Stage. — The surgeon then takes tlie spring sciasoi's, 
and passes them closed into the anterior chamber, so that the 
points extend just beyond the piece which he wishes to excise. 
Now he allows the blades to open slightly, and a tiny fold ot 
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iris spriiiga up between them. The size of this fold may be 
regulated easily by the amount ot opening of the blades. On 
closure of the scissors this fold is cut off, and a emitll opening is 
left in the iria. The size ot the fold regulates the size of 
the opening. When tlie sciaaors are withdrawn, the fragment 
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Flo. 1 1 1 —Optical iridectomy. Caiier'a method. 



of it'is almost always comes out with tliem; if it does not, it 
may be seized witli the iris forceps and drawn out after. 

Not very infrequently, especially when the iris is adherent 
by its pupillary marpn to the lens, the fragment is not 
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ie Ijj CirtPr's metliod. 



completely separated. It is seldom, however, necessary to 
make a second incision to remove it. The contraction of tha 
iris will enlarge the opening sufficiently to allow uaeful vision, 
anH the new pupil, though not circular, will servo every purpose. 
In this little operation the points of the scissors should not 
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pass beyond the pupillary margin of the iris. If they enter 
into the pupil, they may come in contact witli, and wound, the 
lena capsule, piving rise to a traumatic cataract. If the 
sphincter be left untouched, not only this risk will be avoided, 
but also the new pupil will be more useful for the pui'pose fur 
which it is required. 

The risk of traumatic cat-aract has been largely exaggeraled 
in connection with this procedure. 

It the central opacity of the cornea exist with absence of the 
lene, an iridotomy, either with knife or scissors, is probably the 
best treatment. 

Sometimes the surgeon has to deal with eyes from which the 
lens has escaped and the iris has become adherent to the cornea 
over all its surface. The anterior chamber may be entirely 
absent; an iridectomy cannot then bo jwrformed according to 
the usual methods, and even the operation of Gayet and Dufour 
{vide p. 298) is inapplicable. It may, however, still be possible 
to incise the cornea and iris at tlie same time, an<i remove the 
iris from behind. Such an operation has been performed by 
Deschamps (3). 

Dksciiamfs' Method av Iiiidkctomy is the Ausesce of 
ANY Anterior Chamber 

Itistnimenls.— 



—Speculum, fixation forceps, linear knife, iris 
forceps and scissors. 

Fir^ Stage. — Having selected the spot at which he wishes 
to perform the iridectomy (or place the artificial pupil), the 
surgeon tlimsts the knife through the limbns corneie, and 
auhjacenl iris, at a point some 4 mm. at one side of this; h© 
carries the knife on for a distance of 4 or 5 mm. behind the iris, 
and makes the [oint re-emerge through the iris and cornea in 
the limbus at a point Bymmetrical with the point of entry. 
Wben the puncture and counter-puncture have been placed, the 
Burgeon cute through llie iulervening tissues. Tlie hyaloid 
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membrane is necessarily diviiled, and the vitreous protrudes 
into tlie superficial wound. 

Second Ulage. — Tlie aui^on then passes t!te iris forceps 
through tlie wound in the cornea and iris into the vitreous 
chamber, and then, directing their points forwards, tries to seize 
the iris from behind. After scratching and tearing the tissues 
with the points of the forceps, he may be alile to grasp a 
fragment and separate it from the cornea so fur tliat it may te 
cut olf with the scissors. 

Even if he be not able to remove any siz.able piece, owing to 
the close adhesion between the cornea and iris, lie may yet lie 
able to scrape a clear hole piecemeal by the points of the 
forceps, tlirougb which vision may be possi(de, 

Peritomy and Pkridectomy 

When the cornea is the seat of a vascular opacity, as may he 
found after extensive corneal ulceration, or trachoma, the 
eur^'con may often bring about great improvement in tlie con- 
dition by securing the obliteration of the vessels. This can be 
done most readily by the operation of peritomy. 

This term is often used to include both the procedures 
named above ; the aim of both is the same — to cut off the new 
vessels from the cornea — and their suceess is greatest when the 
vessels are superficial. 

Ivslruments. — Specuhnn, fixation forceps and strabisraua 
scissors; sometimes a small squint hook is useful. 

In peritomy proper the surgeon picks up a fold of conjunctiva. 
at some point near the cornea, and cuts through it with the 
scissors, aa close to the sclero-comeal junction as possible He 
extends the incision all round the circumference of ihe cornea, 
if necessary. It there are only a few separate vessels, confineil 
to a limited zone, he will adapt the length of his incision to the 
needs of the easa He ttien picks up the bulbar conjunctiva 
in the forceps, and dissects it bock for about a quarter ot 
an inch. 

The vessels are divided, and the cicatrisjilion of the healing 
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tissues causes a couLractiou sufficient to atrangle any new vessels 
which may be furmed afterwards. 

In peridectomy, the ell'ect is increased by ciittiog away tbe 
part of the conjunctiva which has been dissected back ; the 
scar tbsue ia more abundant, and the bar against new vessels 
more secure. 

Deeper vessels may be obliterated by tlie galvano-caut«ry. 

KSRATOPLASTY 
When the wliole cornea is so opaque that no optical iridectomy 
is feasible, von Hippel (4) and others have proposed to mauu- 
fiiGture a new cornea. Von Hippel and his followers have had 
some slight success by transplantation of the cornea of some 
lower animal; Dimmer (5) and others have attacked the 
problem in another way — by siibatitnting an entirely artificial 
cornea, made of celluloid in most instances, for the diseased 
tissue. 

Von Hippel's Operation 

fust mm en In, — Speculum, fixation forceps, special trephine, 
knife and dissecting forceps. 

First Stage. — The surgeon takes the special ti-ephine, whoae 
crown is about 4 mm, in diameter, and holding it vertically, at 
right angles with the surface of the cornea, incises the tissues 
down to Descemet's membrane. This stage presents consider- 
able dilBculty in performance, and requires great care; it 
the trephine be not accurately held, the walls of the wound 
will not be vertical, and the implanted flap will not adhere and 
heal in. If the depth be insufficient, some of tbe ecar tissue 
may be left, and the operation cannot be successful. There is 
often free bleeding from the vessels which run to the scar. 
This may be controlled by cold compresses or adrenalin. 

Sixtmd Stage. — Now with knife and forceps he removes tho 
aeiir tissue from the area within the circular incision, and 
leaves Descemet's membrane exposed. 

Third Stage. — Willi the same trephine he then cxciaea a 
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■circular piece of the cornea of a rabbit ; tbe inciaion must go 
through the whole thickness, and tlie graft, therefore, cousiste of 
all the tissues of the cornea. This graft is placed on the bed 
prepared fur it. 

The conjunctiva is washed out with weak antiseptic lotion, 
the graft is sprinkled with iodoform, and the lids are closed. 
Botli eyes are bandaged for some days. 

Von Hippel claims to have done much good by this procedure, 
but it has never been adopted very generally. 



Dimmer, as we have said, implanted artificial cornese of 
celluloid; these were held in place by means of a llange which 
was left round the artificial cornea. Connective tissue grew 
over and beneath tbe foreign body, embedding it. The account 
given by Dimmer, in the Heidelberg Reports for 18SG, is chiefly 
interesting as showing how much an eye will undei^o under 
certain conditions without immediate destruction. 

Theae operations have been almost entirely abandoned, 
largely on the theoretical grounds that no permanent good 
•could follow, and not on account of their inherent risk or 
difficulty, 

Salzer (6), who made wide experimeutal researches on the 
subject, came to the following conclusions : that a total kerato- 
plasty cannot succeed in any case, but that a partial keratoplasty 
may fairly be expected to give favouriible results if it be per- 
formed on an eye having a superficial, little vascular, and 
«lationarj' opacity. 

When, he saya, a piece of tissue from the same individual or 
from another of the same species is implanted on to a new 
situation, it retains for a considerable time its own proper 
structure; after an interval of greater or less length it ia 
gradually absorl>ed and replaced by intruding elementa of the 
adjacent tissues in which it is embedded. Finally there is 
found in the situation of the graft a mass very similar to, but 
not ateolutely identical with, the surrounding regions. 

Eucba (7) gives an account of the microscopical examination 
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of an inserted £;raft, und shows that it hy iio means necessarily 
becomes altered throughout its whole extent, but that it may 
preserve its normal structure in great part, and concludea that 
Salzer'a deciBion is too sweeping. 

Gradenigo and van Millingen have tried to solve the probloni 
by attaching to the eye an artificial cornea of glass. The former 
uses a mass shaped like a mushroom, the stalk being inserted 
into the anterior chamber 'and the head being thus held in 
position. 

Van Millingen (8), in the reports of the Ninth International 
Congress of Metlicine, held at Rome, 1894, gives an account of . 
a method, which he has adopted in such cases with most 
surprising results. 

He removes the whole thickness of the cornea by means of a 
trephine about 3 mm. in diameter, and through this opening 
extracts tiie remains of the lens, which is almost always 
degenerated; as soon as the pupil eeenis clear, or the vitreous 
presents in the wound, ho applies to the surface of the eye a 
transparent contact glass, shaped like an artificial eye ; the air 
is removed from under this and replaced by some saline fluid 
(normal saline) by means of a syringe. A patient, quoted by 
van Millingen in this communication, had by this means 
obtained and kept vision of 6/24 for a period of eighteen 
months. 

Baker (9), in the Amcricaii Journal of Ophthabiwlogy for 1889, 
has given an account of a case where he made use of a glasa 
button shaped like a shirt stud, with which useful vbion was 
retained for some months before the eye aoftcnetl and was losU 



TUE Ol'KliATlVE THKATMENT OF ABSORMALITIES IN 

CUUVATURB OF TUS CORNKA 

It is well known that after extensive corneal incisions there 

follows in most instances fairly regular flattening of the cornea 

in the diameter opposite the centre of the incision. Thus after 

cataract extraction the refrnclion almost always shows soma 



I 



SOME OPKRATIONS OX THE CORNEA, ETC. 33r 

astigmatism, with the axis "against the rule," the vertical 
dinmeter being less refracting than tlie transverse, Such 
astigmatism is usually regular, but varies considerably diiring 
the fii-st mnnths after the operation. It is, however, iisually 
permanent in part if not entirely. This knowledge has led 
some surgeons to attempt to remedy physiological, congenital 
astigmatism and other refractive errors by producing, on the 
corneal margiu, scarB, which by contraction shoulil change the 
curvature of tlie cornea in the desired direction and to the 
desired extent. 

Tlius Madilox (10) has recounted how he removed 30 D of 
myopia which prevented the patient entering the army. Brewer 
(U) has also recorded some success in removing astigmatism, 
but most surgeons do not deal with such slight deformities by 
operation. 

Conical Cornea 

The treatment of conical cornea dates l«ck to the midille ol 
the last century, when the condition awakened the attention ol 
Bowman (12). 

In the second volume of the Itoytd Lmi.don Ophthalmic 
Hospital lieports he writes on this subject, and describes an 
operation for its relief. He had found that nothing gave these 
sufferers such good vision as a stenopeic slit, and he thought 
that if the slit could bo placed within the eye the resulting 
vision would be better than ever. Ho llierefore adopted the 
proceilure of Critchett, called iridesis, to his end. 

The operation of iridesis was devised to allow the surgeon 
to fix the iris at any given point ; a small incision was made 
with a broad neeille through the corneo-scleral junction at 
the point selected and a noose of thread laid on the cornea 
surrounding the opening; forceps were passed through the 
loop and through the wound, seizing the iris njidway between 
the ciliary and pupillary margin ; the part seized was drawn out 
of the eye and secured by tying the loop. 

Bowman modified the operation slightly in that he drew the 
pupillary margin out by a line hook, but with this slight 
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alteration lie performed tiie operation of iridesia twice on each 
■eje, converting ihe pupil into a narrow transverse slit, with 
considerable improvement of vision. Unfortunately the opera- 
tion was not unattended by risk : in some cases severe iritis 
and even sympathetic inflammation followed. The method, 
therefore, found few imitators. 

A few years later, von Graefe (13) described the good results 
which he had obtained by cauterising the apex of the c<tne; 
Ihe resulting sear flattened out the deformed cornea and 
improved the curvature of the refractive surface. Von Graefe 
used to remove the epithelial coat by scarification, and then to 
apply to the raw surface a fragment of silver nitrate. This 
method was improved when Andrew (14) replaced the caustic 
by the cautery, and in this form it is still very often used. 

liader, at an early date, began to treat those patients who 
BuH'ered from this complaint by excising an elliptical piece from 
the most prominent part of the cone, which is also the thinnest 
part : when the lips of the wound fell together, the cornea waa 
reformed with almost normal cuiTature. Higgena and Morton 
in England, and Badal and other.'? in France, have adopted this 
operation largely, but the large number of cases in which 
extensive anterior synechia has followed, with great inflamma- 
tion, and perhaps total loss of the eye, has acted as a deterrent 
to many surgeons, who have chosen the safer but less brilliant 
method of cauterisation, 

Tiie results obtained by the excision of the cone are extra- 
ordinarily good in the best instances ; Morton has from time 
to time shown patients on whom this operation has been per- 
formed, whose corncie were absolutely transparent and normally 
curved, the linear scar being invisible except to the closest 
examination. The unaided acuity in such cases sometimes 
reaches normal Yet even so brilliant an operator has some 
failures, and when Ihe operation fails it often means total loss. 

The evolution of the other chief method of treatment, tliat 
by the formation of a contracting scar over the region of the 
cone, has been slow. '\\'e h.-n'e said already lliat vou Graefe 
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recommended, in 1866, Die formalion of an ulcer ou the surfoca ] 
oi tlie cone mid the application of a piece of caustic to the raw ■ 
sore ; he removed the superficial layers by a cataract knife. 
Bowman, to make the wound more regular, devised a special 
trephine, which cut a circular furrow to any required depth in 
the cornea, and suggested that the tissues within such a furrow 
should be dissected away. Neither of these methods were able 
to excite a sufiScient degree of contraction in severe cases, and 
they were falling into disrepute when Andrew suggested tli& 
use of the actual cautery to cause the desired ulcer. In his 
first cases he purposely perforated the cornea, hoping in tliia 
way to prevent the intra-ocular tension from causing a second 
protrusion until the scar tissue had gained a certain strength. 

Richard Williams (15), of Liverpool, a few years after, came to 
the conclusion that the perforation was not only unnecessary 
but even disadvantageous, and recommended that the surgeon 
should always stop sliort of opening the anterior chamber. 

Critcliett (16), in 1895, described a method by which he had 
obtained goml results without perforation ; it diifered from 
Williams' method in that three zones were burnt to different 
depths, forming a design on the cornea which the author 
compared to a target, the hull's eye being destroyed to the 
greatest possible depth short of perforation. Combining this 
witii optical iridectomy, in the necessary cases, very good 
results have been obtained. 

Since the scar was large and almost central, optical iridectomy 
was comparatively commonly needed ; and since the scar did 
not approach the margin anywhere, its voscularisation and 
healing were slow. 

Work Dodd (17) proposed to burn a horseshoe round the 
apex, carrying the ends to the vascular limbua 

This method seems effective, and, inasmuch as the central 
zone of the cornea is untouched, the necessity for after* 
iridectomy is reduced. The scar, however, does not support the 
weakest area (the centre or apex of the cone), and it would seem 
more liable to an extension of the disease. Lately Elachnig 
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(18) lias suggested making a large central burn, as ia Critchelt's 
method, and carrying tlie sujjerficial area to the margin at the 
nearest point, ao as to bring on vaseularisation as speedily as 
[losaible. 

Hirschberg (19) burns a ring ui cornea ao as to mnke a dense 
scar with a minute central opening ; the Bcar is afterwards 
tattooed. 

His idea is that by reducing the transparent area uF the 
cornea he improves vision to the same extent as would a 
jinhole. 

In mild cases attempts are often made to stop the progress of 
^lie disease, and even to cause its regression, by applying 
pressure to the surface. Kalt (20) says that be has found great 
^benefit to his patients from blepharorrhaphy. 

Other surgeons perform iridectomy. Budal has great belief 
in the power of this last. It is probable that its chief action 
ja through the contraction of the corneal wound. I 
^(21), of Turin, advocates section of the cornea! margin, i 
if necessary, a^er an interval. 



KXCIBION Oe THE Ai'EX OF TilE CO.VK 

Bader's Operation 

Higgens (22) gives the following description of Bader'a 
.jiiL'lhod: — 

InslriiiiiciUs. — S[ieculum, linear knife, iris forceps, fixation 
force] la. 

First Stage. — ^The sui^eon transfixes the cone with the knife, 
passing the blade along tiie transverse meridian of the base of 
the cone and making the puncture and counter-puncture lie 
about 6 mm, apart. He then cuts outwards at some distance 
from the apex on the side of the cone. With an external 
wound of this size the opening into the anterior chamber is 
much less, probably not more tlian 3 mm., varying inversely 
with the thickness of the cornea, which is always mure or less 
reduced in this disease. 
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rates it entirely from the cornea by a seconi cut witli the linear 
knife, this lime cutting the tissues from without inwards. 
There ia left, then, a lanceolate opening into the anterior 
chamher; it tlie skill of the operator lias placed the incisions 
■correctly, the edges of the gap tall together and fill in the whole 
space. There is always considerable risk that the iris will 
prolapse into the wound and preveot immediate union; it is 
almost impossible to guard against this risk. liy having the 
pupil widely dilated before the operation, the chances are 
lessened, but in a certain number of cases prolapse will occur. 

It too large a piece of corneal tissue have been removed, the 
gap cannot clo.'M at once, and prolapse and anterior synechia are 
<^erlain. 

Badax's (23) Modification 

Badal describes a modification of this operation, which has 
-some advantages over the original. The chief danger of the 
jDperiition of Bader is the prolapse of the iris; no attempt 
being made to keep the wound closed, the iris la very apt to 
heeome entangled in the lai^ opening and become fixed theiB, 
giving rise to severe inliammation. 

Badal endeavours to secure speedy adaptation of the edges of 
ihe wound to prevent the reopening of the anterior chamber 
4ind oppose the prolapse of the iris, 

Jiislniments. — Speculum, three fully curved needles armed 
with horsehair, linear knife, iris forceps, scissors and repositor. 
Ji'irsl Stage. — The surgeon passes the tliree sutures in succession 
vertically across the base of the cone, in such a way that the 
points of entrance and exit of each suture are equidistant 
from the centre of the cone, The line of the points of entrance 
ind that of the points of exit are almost parallel to the hori- 
zontal diameter, but the central suture encloses a little more of 
cornea tlian the two lateral. The interval between the 
former should bo about 7 mui., that between the lateral 6 mm, 
8 important that horsehair be used for the sutures; no 
material is so readily and certainly sterilised and kept 
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sterila If silk be used, alight suppuration of the punctures is 
almost always seen, and is a redoubtable complication. 

ikcoiid Staijc. — Next the surgeon transfixes the base of tlio 
cone with the linear knife and removes an elliptical flap of the 
cornea, as in the original method. 

Third Stage, — The sutures are then tied, bringing the edgca 
of the gap into apposition. 

SVNECHIOTOMy 

The importance attached to the presence of anterior, and even 
more ot posterior synechiiE has varied enormously during the 
past half century. Streattield (24) regarded the presence of 
posterior synechiie as an almost certaiu cause of recurrence ot 
iritis, and therefore tried to break them down in every way — if 
needful, by operation. 

His method was to make a small intision at some convenient^ 
spot, and insert a small hook with which he detached the 
adhesions in succession. 

Passavaut (25) recommends a slightly ditferent procedure. 
He makes a puncture in the aclero-corneal junction, grasps the 
iris at the point of adhesion tn iris forceps, and breaks down the 
adhesion by gentle traction. This method allowed of dealing 
with two adhesions at most from the same incision, and is thus 
inferior to Streatfield's. Ogston and Walker passed a cataract 
needle through the cornea into the iris near the adhesion, and 
levered the parts away from the lens. 

There is no great difhculty in these operations, but experience 
has shown that the premiss of Streattield is at fault, and there- 
fore the chief reason for attacking posterior sjTiechiae is gone. 
If the surgeon has to perform an iridectomy in an eye whero 
there are adhesions, he may as well free the pupil, if it be 
possible, but often the muscular tissue of the iris has undergone 
degeneration so that the pupil does not dilate, and the adhesions 
reform. 

Anterior synechia are a mure real danger, though even on 
this point there is much difference of opinion. Many surgeons 
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would divide, or at least attempt to divide, any anterior 
synechia, unless there were obvious contra-indicationa. On the 
other hand, many would not operate if the eye showed no eigns 
ot intolerance. Here, again, modern practice seem a rather 
towards non-intervention. 

Anterior synechiie may he grouped tor our special purpose in 
three divisions, needing separate treatment. 

The first group are the thin, stretched bands which are easy 
to deal with. They may be divided without ditticulty, by means 
of a narrow linear knife, passed through the cornea near them. 

In the second group, a large extent, but not the wliole widtli 
of the iris, is entangled in tbe corneal wound. Such a synechia 
is most easily dealt with by means ot I.ang'8 (26) " twin knives," 
ot which the sharp " twin " is similar to Knapp's knife, and the 
blunt " twin '' is exactly similar in size and shape, except that 
its point is rounded. 

Bands of this kind de Wecker (27) advises ua to attack with 
Bciseors. He makes an incision with tbe keratome, and introduces 
the scissors with one blade on each side of the synechia, and cuts 
through the iris. Clearly the aqueous must often escape, and 
hinder the operator. 

Lang's Method of Division 
Tiistniments. — The twin knives, specuJuni, and fixation forceps. 
The surgeon seizes the globe with fixation forceps at the aclero- 
Gorneal junction, as near as possible to the adhesion. 

He then chooses a point on tbe cornea, as far as possible from 
the synechia, from which the knife can pass between the cornea 
and iris beyond the synechia : at this point he makes a puncture 
with the sharp " twin." Then, changing tbe knife for tlie blunt 
twin," and taking care not to lose the puncture, he intro' luces 
the second knife into the wound left empty hy the withdrawal 
of the first, and guides it past the synechia, between the iris 
and cornea, When the point has reached well beyond the 
adhesion, it is easy to divide the iris tissue close to the cornea. 
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When the anterior synechia is very extensive, and a large 
part of the iria ia entangled in a staphyloma of the cornea, 
Abadie (28) has proposed an operation which he calls staphy- 
lotomy. It was, in the first instance, deviaed rather to relieve 
the cornea from the incessant dragijing of the iris, to which 
Abadie attributed the recurrence and intractability of the disease, 
bnt later he considers the matter from the aide of the synechia. 

The following is his method : — 

Staphylotomy 

Instrumeats.—Hpeculum, fixation forceps and linear knife. 

The method is suitable only when there is some clear cornea 

at the side of a large staphyloma, with extensive anterior 

synechia, and very shallow anterior chamber. 




F[Q. 116.— Slaphylotomy, 

The surgeon punctures the clear cornea just outside the 
margin of the ectnaia with the linear knife, which he drives 
through cornea and iris. As soon as the point has passed the 
iris, ho brings the handle of the knife into the plane of the 
corneal limbiis, and presses onwards ; in these cases the posterior 
chamber is unusually deep and there is little danger of wounding 
the lens ; after a passage behind the iris of sufficient length to 
carry the point beyond the limiLs of the staphyloma into the 
region of clear cornea on the other side, he brings the pojot 
forward again through the iris and cornea. 

Having thus made puncture and counter-puncture with the 
edge of the knife away from the clear area, he cuts out, dividing 
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the margin of the staphyloma, and uecessavily also the whole 
or the greater part of the entangled iris fibres. 

The result of this little operation is to free the ciliary margin 
of the iris from the incessant drag on the bulging cornea ; the 
eye usually shows rapid improvement, the staphyloma flatten e 
and the scar heala with a comparatively normal curvature. 



Detachment of the Eetina 
Detachment of the retina is still beyond the reach of efficient 
surgical interference, and we must rely. Cor the most part, on 
rest and therapeutical measures, either general or local. It iB, 
however, not infrequently useful to tap the subretinal space 
and allow the free escape ot the subretinal fluid. Lately 
Muller (29), basing his procedure on the theory that the 
detachment is due to the disproportion between the vitreous 
humour and the capsule of the eye which contains it, has 
proposed a somewhat drastic method of dealing witli this 
accident and reports considerable suceeas. Without an 
extensive trial, it would not be possible to pronounce definitely 
on the merits of his plan, but in view of the hopeless nature 
of the majority of these cases, it does not seem right to overlook 
any proposal which claims success. The idea of the operation 
is to lessen the supposed disproportion between the tunic of 
the eye and its content. Since it is impossible to attain asepaia 
of the conjunctiva, Muller seeks to operate on a part of the 
globe behind the equator, and therefore Kriinlein's resection of 
the outer orbital wall forms the first stages of the new method. 
Then the surgeon begins the operation on the eye proper. 



^ 




Muller's Operation 

First Stage. — The external rectus is divided; the two parta 
are secured by sutures, so that they may he reunited at a Iat«r 
stage. This exposes, on the sclerotic, the tendon of the inferior 
oblique and the adjacent part of the muscla It is not usually 
necessary to interfere with this. 
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Second Stage. — The surgeon with a. sharp scalpel marks out 
a lanceolate area of the sclerotic, ahout 8 mm. in height and 
4 mm. broad, and by careful incisions separates it from the rest 
of the sclera without wounding the choroid. 

Third Stage.—A. linear knife is p-issed through the choroid 
into the subretinal space in the region of the detachment, and 
the contained fluid drained away. 

Fourth Stage. — Tlie margins of the scleral wound are 
accurately adjusted and secured in contact by catgut; the 
external rectus is reunited, and the bony flap replaced. 

Granting Muller's theories of the causation of detachment, 
the method seems reasonable. Ho claims that the results, in 
his hands, have been exceedingly good, but we are not aware 
that any other surgeon has followed in the same path. The 
fact that the ocular procedure is necessarily preceded by 
Eronlein's resection makes the whole a more formidable 
interference than most of those with which an ophthalmic 
surgeon is familiar; but if the operation were undertaken 
through the conjunctiva the risk of sepsis would be great, and 
in view of the uncertain result of the operation, it is doubtful 
whether it would be justifiable. 
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8oudiiiedelti,iM, 283. 
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OperalioB for pU.aU, 76. 


I^aLstitutea f<ir euucleation, lfi6, ^^^H 


Spasmodic entropion, 89, 


AlilaCrom, 178. ^^^H 




Barra<|U''X, 182. ^^^^^H 


Uteut. iS. 


Bniicljeiou, 17B. ^^^M 


Parolyiio, 4G. 


Clievallerrau, 175. ^^^H 


0]>eriitiang, adviuiMment, 21. 


Chibret, ^^^H 


Critcheit, 26. 


Crilchett, ^^^H 


Foi, 2*. 


Czerumk, ^^^H 


Fergiiaoii, 35. 


Uarier, ^^^H 


Joco,*. 30 
Undolt, 29. 


Dinuoux, ^^^^B 


^^^H 


Prin.'B, 37. 


Gifford, 177. ^^^H 


Robertson. Argyll, 85. 


Golonin,-, 171, 190, ^^^H 


SteTens,44. 


von Grai^fr. 170. ^^^H 


TrOHSSBBM, 42, 


Green, 187. ^^^H 


V»lu,le, 32. 


Hollli, ^^^H 


de Wraker, 40. 


Limg, ^^^H 


WilliunE. Kit-liard, 33. 




Worth, 28. 


Mules, 1I>0. ^^H 


Operations ou contrscted mnsi'le, 9. 


OarmaU, 12. 


Nicati, ^^H 


Critohelt, IE. 


Noyes, i;e. ^^^H 


Delamare, 14 


rniiaer, 1S2. ^^^H 


Dieffi-nWch, 10. 


Bamsiy, ^^^H 


yon GrMf«, 13. 


Rolltt, ^^^H 


Koster. 17. 


Troii<,aeau, 108. ^^^H 


L>i>doU. 20. 


de Wecker, ^^^H 


Motai>, 21. 


Suction, eT»i-iutioii by, 224, ^^^^M 


Mules, IS. 


Siiker- ■ 


Piriniud, 21. 




Steplienaou, 18. 


Superior oblique muBcIo, disturlied in ■ 


Steveus, 43. 


operation, on frontal ainui, ■ 


Taylor. Ii*ll. 17. 


214. ■ 


VerhoHr, 20. 


Sutures, for cclropiun, 118, ■ 
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Satares, for entropion, 90. 

In enucleation, 169. 
Swanzy — 

Removal of lens capsule, 288. 
Symblepharon, Grut's operation, 149. 

Prawossud's operation, 148. 

Teale's operation, 147. 
Synechia, anterior, treatment of, 337. 
Synechiotomy, 836. 

Tagliarotian oftcration, 139. 
Tarsal cartilage, 52. 

Division of, for entropion, 107. 

Excision of, for ptosis, 61. 
Tarsorrhaphy, 141. 

Bossalino's operation, 142. 

In conical cornea, 334. 
Tattooing cornea, 167. 
Taylor, Bell- 
Method of extraction, 236. 

Operation for Hquint, 17. 
Taylor, Chevalier, 9. 
Teale— 

On glaucoma, 309. 

Operation for syrablepharon, 147. 
Tendo oculi, 82. 
Tenon's capsule, anatomy of, 4. 

Advancement of, 24. 

Implantation of glass globe in, 183. 
Tenotomy — 

Graduated , 43. 

Multiple, 20. 

Subconjunctival, 15. 

With reattachment, 18. 
Terson — 

Avulsion of capsule, 241. 

Classification of tarsorrhaphy, 141. 
Thiersch grafts, 124. 
Thilliez- 

Operation for entropion, 111. 
Toblor— 

Posterior sclerotomy, 31 1. 
Todd— 

Sutures after enucleation, 159. 
Tott— 

Operation on lacrymal sac, 199. 
Trichiasis, v. Entropion, 89. 
Troncoso, Uribe y — 

On glaucoma, 281. 
Trousseau — 

Operation for squint, 42. 

Substitute for excision, 168. 



Tweedy — 

Operation for cicatricial ectropion, 
129. 

Valude— 

Canthoplasty, 146. 

Operation on frontal sinus, 213. 
For squint, 32. 
Verderau — 

Injectionn for cataract, 219. 
Verhoeff — 

Operation for squint, 20. 
Vini'eufiis, de — 

Blepharoplasty, 137. 
Vitreous, loss of, 252. 
Vossius — 

Operation for entropioti, 100. 

Wagenmann — 

Nature of after-cateract, 259. 
Walker— 

Cyclotomy, 806. 
Sclerotomy, 301. 
Watson, S{^>encer — 

Operation for entropion, 96, 98. 
WecKer, de — 
Operation, advancement, 40. 
After-cataract, 271. 
Combined sclerotomy, 304. 
Epicauthus, 85. 
Glaucoma, 281. 
Synechiotomy, 337. 
Tattooing, 169. 
Wegner — 
Experiments on sympathetic nerve, 
312. 
Wicherkiewicz — 

Operation for epicauthus, 86. 
Williams, Richard — 
Operation, advancement, 38. 
Conical cornea, 338. 
Entropion, 106. 
Wolff— 

Ofieration for ptosis, 61. 
Wolffherg— 

Maturation by heat, 229. 
Worth- 
Operation, advancement, 28. 
Ptosis, 65. 

Zinn's ligament, 2. 
Zonulotomy, 256. 
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